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Fuel and’ Repairs 


You can lower these expenses 


In three years’ time supplies and repairs occasionally 
cost as much as the original price of a car. 


Careless lubrication is responsible for most of this 


expense. 


A canvass among New York repair shops showed that 
about one-half of the automobile engine troubles are caused 


by incorrect lubrication. 


There are two things that must 
always be considered in an oil. 
One is its quality. The other 
is its htness for your motor. 


Low guality oil in time may 
bring practically every trouble a 
motor can face 


OU of a body which is incorrect for your 
motor brings many penalties—heating and 
seizing of bearings, worn wrist pins, poor 
compression, breaking of parts, excess car- 
bon deposit, smoking or overheating of 
engine and many other troubles 


Aside from repair troubles you must 
face a plain fact: 


The more power you waste the more 


fuel vou must consume 


You cannot get perfect lubrication un- 
less the quality is right, and the body of 


our oil suits 


(1) Your type of lubrication system. 
(2) Your piston clearance 

(2) Your bearing design and adjustment. 
(4) Your bore and stroke 

(5) Your engine speed 

(6) The size and location of valves. 

(7) Your cooling system 


Gargoyle Mobiloils are sold by a Chart 
which specifies the correct grade for each 
car 


They are backed by almost 50 years’ ex- 
perience which has won for us the world- 
leadership in sclentifie lubrication 


If you do not at present use the grade of 
Gargoyle Mobileils specified for your car, 
you may fee! almest certain that your bills 
for fuel and repairs are higher than they 
should he 


Coneult the partial Chart printed at the 
right Make a note of the grade specified 
for your car. Then rmoke certain that you 
get it. If your car is not mentioned send 
for our complete Chart of Recommenda- 
tion 


It is safest to buy in original barrels, 
half-barrels and sealed five and one-gallon 
cans See that the red Gargoyle, our 
mark of manufacture, is on the container 

On request we will mail a pamphlet on 
the Lubrication of Automobile Engines. 
It describes in detail the common engine 
tronbles and gives their causes and rem- 
edies. 


rhe various grades of Gargoyle Mobiloils, 
purified to remove free carbon, are: 
Gargoyle Mobiloil “A,” 
Gargoyle Mobiloil “B,” 
Gargoyle Mobiloil “E,” 
Gargoyle Mobiloil “Arctic.” 


They can be secured from reliable 
garages, automobile supply houses, hard 
ware stores, and others who supply lubri 
cants 


For information, kindly address any in 
quiry to our nearest office 


VACUUM OIL CO., 


Correct Lubrication 


Explanation: In the schedule, the 
letter opposite the car indicates the 
grade of Gargoyle Mobiloil that should 
be used. For example: “A” means 
‘Gargoyle Mobiloil A.” “Are.” means 
“Gargoyle Mobiloll Arctic.” For all 
electric vehicles use Gargoyle Mobiloll 

\ The recommendations cover both 
pleasure and commercial vehicles un 
less otherwise noted. 
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Mobiloils 


A grade for each type of motor 


Rochester, U. S. A. 


Specialists in the manufacture of high-grade lubricants for 
every class of machinery. Obtainable everywhere in the world. 


BRANCHES: 


DETROIT BOSTON 
Ford Bidg 49 Federal St 
PHILADELPHIA 
4th and Chestnut Sts 


INDIANAPOLIS 
Indiana Pythian Bldg 


NEW YORK CHICAGO 
29 Broadway Fisher Bldg. 
MINNEAPOLIS PITTSBURG 
Plymouth Bldg. Fulton Bldg. 








JUST ISSUED! 


New, Revised and Enlarged Edition, 
Showing All Recent Improvements. 
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Gasoline Automobile 


Its Construction, Operation, Maintenance and Repair 


By VICTOR W. PAGE, M.E. 


Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise 
Over 800 (5!x8) Pages 11 LARGE FOLDING PLATES 575 Illustrations 


Price $2.50 


} 
| 


rhe latest and most complete treatise on the Gasoline Automobile ever issued. 
Written (n simple language by a recognized authority, familiar with every branch 
of the automobile industry Free from technical terms Everything is explained 
so simply that anyone of average intelligence may gain a comprehensive knowl 
edge of the gasoline automobile The information is up-to-date and includes, in 
addition to an exposition of principles of construction and description of all types 
of automobiles and their components, valuable money-saving hints on the care and 
operation of motor cars propelled by internal combustion engines 


TO THE 1914 REVISED EDITION 


Entirely new material has been added on tractors in three and four 
wheel forms, cyclecars and agricultural tractors or automobile plows; 
combination gasoline-electric drive, front-wheel and four-wheel drive and 
steer systems and other important developments in poe propelled 
vehicles. The discussion of power transmission methods has been aug- 
mented by consideration of the skew bevel gear and two-speed direct 
drive rear axle, as well as several new forms of worm gear drive. The 
subiect of electrical motor starting systems has been considered at 
length and all leading systems and their components described. A dis- 
cussion on ball and roller bearings, their maintenance and installation, 
has also been included, and a number of other features of timely inter- 
est such as latest types of gasoline and kerosene carburetors, cyclecar 
power plants, the Fischer slide valve motor, detachable wire wheels, etc., 
have been added to bring the work thoroughly up to date. 

The book tells you just what to do, how and when to do it Nothing has heen 
omitted, no detail has been slighted Every part of the automobile, its equipment 


accessories, tools, supplies, spare parts necessary, etc.. have been discussed compre 
hensively If you are or intend to become a motorist. or are in any way interested 
in the modern gasoline automobile, this is a book you cannot afford to be without 


THIS BOOK IS SUPERIOR TO ANY TREATISE PUBLISHED 
IT IS RIGHT UP-TO-DATE AND COMPLETE IN EVERY DETAIL 


Not too Technical for the Layman—Not too Elementary for the More Expert 


Sent prepaid to any address on receipt of price 


MUNN & COMPANY, Inc., 361 Broadway, New York 























“The Problem of Our Navy” 


A Series of 10 Comprehensive Articles 


on the present condition of our Navy, showing 
its unpreparedness, its present rating among the 
navies of the world, and what must be done to 
bring it up to its proper strength and position 


Published Consecutively in the Scientific American 
Eight articles of this sertes have appeared in the tssues: 
February 28th, March 7th, March 14th, March 2/st, 
March 28th, April 4th, April 11th and April 18th. 
These eight Copies sent to any address in United States for 9D cents in stamps 
February 28, No. 1—‘‘How the Navy is Daily Employed’’—by Hon. 

Franklin D. Roosevelt, Asst. Secy. of the Navy. 
March fo No. a 
March 14, No. 3—‘“*The Decline of the United States Navy to Third- 


> 


“Sea Power and Our Foreign Policy. 


Class Rank.’’ 
T ‘ . ro . T 
March 21, No. 4—“*The Price we Pay for Self-Sufficiency and Un- 
preparedness. ” 
March 28, No. 5—‘‘Battleship Strength Necessary to Guarantee 
Peace.”’ 


”” 


April 4, No. 6—‘“*The Shortage of Scouts, Torpedoes and Mines. 
April 11, No. 7—‘‘The Shortage of Officers and Men.”’ 

April 18, No. 8--““The Need of a System of Rapid Mobilization.’ 
April 25, The 9th article appears in this issue—‘‘The Need of a 


Council of National Defense.’’ 


The 10th and concluding article written especially for this series 


“Making The Navy An Economic Asset” 
By HON. JOSEPHUS DANIELS, Secretary of the Navy 


MUNN & CO., Inc. 361 Broapway, New York 
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Length, S25 feet; width 


The Lake Washington Canal Locks 
linportant 


\ N 
{ great 


work now hearing Completion is the 


Government canal at Salmon 


locks of the 


Bay, by means of which shipping will be able to pass 


from Puget Sound at Seattle to Lakes Washington and 
Union. The works are so far advanced that the first 
ship is expected to pass through the waterway early 
in 1915 


The public mind has been so filled with the story of 


the construction of the Panama Canal and its great 
locks at Gatun and elsewhere, that it is apt to overlook 
the fact that works of this character of 
The Lake 
The 


wide on the inside and 56 


several other 


great magnitude are also being carried out. 
Washington canal and locks are a case in point. 
lock is S25 feet SO feet 
feet 
ness at the bottom and 8 feet at the top 
as the Big Lock. The Small 
feet The latter is 


the use of small boats, and, of course, it will result in 


long, 
high. -The walls of conerete are 53 feet in thick- 
This structure 
Lock is 30 feet 
being built for 


is known 
wide and 160 long. 


the saving of much expense, since a large part of the 


traffic is of such size as not to call for the use of the 
freate! tructure 

When the locks are finished the level of Lake Union 
Will be raised to twenty-one feet above the high water 
miurk, and both this lake and Lake Washington with 
the factories along their shores, of which there are 
many to-day with the prospect of a great many more 
in the future, will be in direct water communication 


Si 


) feet; inside height, 56 feet Estimated cost, $5,275,000 fo 


Lake Washington canal lock. 


with the Paciltice One great advantage of the bnew 


works is that since the water in the lakes is fresh, ships 
will be able to pass through the locks and relieve them 


selves of barnacles and other marine growths which 


will drop off from their bottoms, leaving them clean for 
the next voyage Also, the canals will have a distinct 
Navy, 


all ships, in faet, except the larger dread 


value to the whose ships of the medium and 


smaller sizes 
able to enter the fresh water lakes if 


noughts—will be 


render it desirable 
was $2,275,000 for 
The cost of the 


States Government 


emergency or other Causes should 
The first this 


the locks, $1,000,000 for the dredging. 


estimate for work 


locks is being paid by the United 
and that of the canal by the city and county. 


General Gorgas Honored in England 
( N March 28rd, Surgeon-General Gorgas, of the 

United States Army, lectured in London before the 
Royal 
Panama. 
mitted that if the 
196M about the 


yellow fever than was known in 1880, when the French 


Society of Medicine on his sanitary work in 
In the course of his lecture he modestly ad 
had 


r transmission of 


Americans known no more in 


mode « malaria and 


tried to solve the problem of sanitation on the Isthmus, 
they probably could not have done any better than did 
the latter. 
tained by the medical profession at dinner at the Savoy 


The same night General Gorgas was enter 
Hotel, and on the 24th he received the degree of Doctor 


of Science, honoris causa, at a special Conyoeation held 


the locks and canal 


at Oxford University, for his work in rendering the 


construction of the Panam Canal possible by stamping 


out yellow and malarial fevers The London Times 


editorially refers to Gen. Gorgas as “indisputably the 


foremost sanitary officer in the world and one whe 


has perhaps done more than any other man to throw 
open the tropies, or to show how the ean he thrown 
open, to habitation by Caucasians.” 

Motor Omnibus Service for Bolivia.— At first biush, 


the mountainous portion of Bolivia would not appear 


just the place for the establishment of 2 motor "bus 


service. Yet one is to be established thers Four six- 


cylinder "buses have been purchased by a syndicate to 
replace mule-drawn coaches which heretofore have been 
used. The route is approximately 100 miles in iength, 
and the "buses must always be operated at an altitude of 
7,000 feet or more. The service will link the cities of 
Potosi and Sucre, which latter is the capital of Bolivia. 
Leaving the former city, there is a climb of five kilo- 
meters where the highest pass in the Andes (14,000 feet 
is crossed. The average grade is about 17 
Three of the "buses will carry li passengers 


elevation) 
per cent. 
each, in addition to a certain amount of freight. The 


fourth is a de luze extra fare car with heavily uphoistered 


seats and accommodations for only seven passengers 
All of the cars are electrically lighted and started. They 
will be operated on a regular schedule, making the trip 


one way in 12 hours 
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Highway Problem in New York State 
r HE State of New York is engaged in building 
tweive thousand miles of road, which, according 
to Governor Glynn, will wear out forty years 
before it is paid for That is an astounding statement ; 


ind unfortunately it is not more astounding than it is 


true. This fact and many others of an illuminating and 
extremely disconcerting character were contained in a 
recent message of the Governor to the Legislature. The 
message ia wriltel in the direct and unadorned style 
which characterizes the Governor's utterances, and it 


contains an array of facts of such great importance to 
the people of this State, that we could wish to see a 
opy of this message placed in the hands of every voter 
throughout the State 

The question of the proper construction and mainten 
ance of roads is not a new one in the columns of this 

urnal. For many years, and during the whole period 
in which the ouniry iwakened to the sense of its need 
has been giving attention to the matter of highway con 
struction, the Scuenviric AMeRICAN has emphasized the 


fact that the problem is more one of maintenance than 


of construction. The various States have built new mac 
idam roads upon the most approved modern principles, 
and these roads, at least in late years, have been as 


od as any that could be constructed Unfortunately 
the State authorities have been slow to realize that, of 
ill civil engineering constructions, the macadam road 
is the one of all others that needs incessant supervision, 
ind immediate and most careful repair whenever and 
wherever the sig: f breaking down and general disin 
fegration are seen 
The macadam road is admirably adapted for the class 
of bighway trailic which passed over it in the period 
preceding the appearance of the automobile and the 
motor. truck For horse-drawn traffic it is ideal, and, 
with a reasonable amount of supervision and repail 
it may be regarded as a permanent structure To-day, 
however veh are the pecs and weights of the auto 
mobile and moter treek, and so greatly have they multi 
plied in number that the macadam road has proved 
unequal to the burden laid upon it; for even where the 
material are available for treating its surface, the 
cost of maintenance has reached a figure which renders 
it an nnecenomical construction and invites a search 
for some other type of road, which will cost no more, 


or but very little more, to construct, and whose annua! 


repairs bil vill be reasonable 
Tie brick road offers such a substitute. Its first cost 
not prohibitive; it is very durable; and the annual 
cost of repairs uoder a careful supervision is almost 
newligible \ substitute whose first cost is less than 


that of the brick road, but regarding whose cost of 
upkeep there is less data available, is the concrete road 
Now a first-class macadam road costs in this State 
from $10,000 to $15,000 a mile to build: a concrete road 

ts from $12.0) to $16,000 a mile: and a brick road 
costs from $20,000 to $25,000 a mile. Thus far the ex 


perience of the modern road builder with conerete has 


been limited Michigan has roads of this character in 
ne eowuty ind the resuits have been very satisfac 
tory but the road have not been in service long 
nough to justify any nelusion as to their perman 
ence and econons n hundreds of cities brick road 
have been laid and have bes down for many years 


which, without exeeption, have demonstrated their dur 
ibilits Roads of this character, which have been in 
ervice for twenty-five years, have stood up under the 
est of the hardest kind of traffic What is more to 


the point is that the annual cost of maintaining these 


SCIENTIFIC AMERICAN 


brick roads has been remarkably low, ranging from 


practically nothing to from $10 to $50 per mile 

Now in New York a mile of macadam costing $12,000 
would not last over ten years, and it costs $1,000 a year 
to maintain and surface such a road. At the end of the 
ten years the roads must be rebuilt, and the cost of 
the reconstruction would be $6,000 a mile. The total 
expenditure for twenty years on a macadam road 
imounts to $36,000, including $12,000 for building, 
$18,000 for maintenance, and $6,000 for rebuilding at 
the end of the first ten years 
Compare this with the total expenditures for ten 


years on a vitrified brick road, which will amount to 


$26,000 only, if we allow a maximum of $25,000 a year 
for building and a maximum figure of $50 a year for 
maintenance 

Governor Glynn advocates the use of vitrified brick 
rather than concrete because the State geologist informs 
him that New York State has an inexhaustible and 
widely distributed deposit of shale, which may be made 
the basis of a brick industry large enough to supply all 
the local requirements with materials of the best qual 
ity The Governor advocates the use of prison labor 
in making the bricks, leaving the State roads to be con 
tructed by free labor working under contractors or in 
the employ of the State itself. It is estimated that by 
this plan brick roads can be constructed :t a cost of 
fa 


mile of brick road for twenty years would be $16,000, 


$15,000 per mile. Now on this basis the total cost « 


including $15,000 for the original construction and 
twenty years of maintenance at $50 a year. The total 
cost of a macadam road for the same period, as we 
have shown above, is over double this sum, or $36,000 
It is pointed out that the magnitude in the economy 
thus proposed is shown by the fact that the total sav 
ng in 7,300 miles of road yet to be constructed will 
amount to $146,000,000 in the twenty years after their 
completion, or more than the total cost of constructing 
the State's entire system of highways. 

That some very radical change must be made in the 
present plans for the construction of our State high 
ways is shown by the following facts: One hundred 
million dollars has been voted for the construction of 
the new highways in New York State. If the future 
roads cost as much. as those which have been built, 
it will require an additional thirty million to complete 
the whole system On New York's 12,000 miles of 
macaudam road, the annual cost of maintenance will be 
$12,000,000, The total cost of the roads will be $130, 
OOO.000, and at the end of the ten years, which under 
heavy automobile and motor traffic is the term of life 
of a macadam road, the State will have little to show 
for its expenditure of $250,000,000 Furthermore, in 
twenty years thereafter the tax for highways will be 
at least $20,000,000 each year, if the roads are to be 
kept in proper condition 

Every year,” says Governor Glynn, “the taxpayers 
of New York will be compelled to pay $20,000,000 for 
maintenance Every year they will be foreed to pay 
$5,000,000 in interest charges on their bonds. Every 
year they will be compelled to eontribute $2,500,000 to 
the Sinking Fund to take up the bonds when they ma 
ture; and every year they will be required to pay addi 
tional millions to rebuild part of the roads on which 
they are lavishing these tremendous sums In other 
words, New York must either change its road policy 
or prepare to levy a perpetual and yearly road tax 
of $2 on every man, woman and child within its 


borders 


The Medical Congress and Our Sewage Scandal 
HAT expressions of disgust and horror were 
voiced by the distinguished foreign medical 
men as they sailed into the harbor of this 

city last week, we have not been informed. But surely 
they could not have failed to observe that Manhattan 
is an island surrounded on all sides by sewage. Delud 
ed by the notion that the North, the Harlem, and the 
East Rivers were really flowing rivers of salt water, 
and that salt water has an unlimited capacity for digest 
ing sewage, we have been pouring into these bodies of 
water the excreta of the city for years, without the 
least concern, until matters have become so serious 
that it has actually been necessary to dredge out the 
docks to remove accumulations of sludge. 

It requires no critical analysis to reveal the foul con 
ditions of the harbor. The floating refuse is all too 
evident to the casual observer from the steamship decks, 
and it must remain a disgrace to the city until ade 
quate methods of sewage disposal are adopted. For 
tunately steps in this direction have already been taken 
During the administration of Mayor Gaynor a com 
mission of five experts on sewage disposal and engineer 
ing was appointed to investigate conditions and to pro 
pose remedial measures. After a careful study of the 
matter, a plan was outlined which we explained in the 
columns of the ScrenTiric AMERICAN about a year ago 
It consisted in establishing treatment plants on islands 


in the East River, and on an artificial island in the 
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lower bay where most of the sewage could be treated 
to have the solids removed and taken away by tank 
steamers, while the liquids could be discherged into 
the surrounding waters after being rendered innocuous. 
The most spectacular feature of the report was the 
plan for a tunnel from Manhattan under Brooklyn to 
an artificial island in the lower bay, and this was dwelt 
upon to such an extent by the papers as to be considered 
the chief station of sewage treatment, whereas the 
plans called for the treatment of twice as much at 
Ward's Island 
lar nature, the plan for an artificial island came to 


Unfortunately, because of its spectacu- 


be looked upon as not feasible, even though it involved 
no departure from well-known engineering practice, and 
was thoroughly endorsed by competent engineers in ad- 
dition to the engineers of the Commission. Realizing 
this, the Commission found it necessary to modify its 
plans. 

A policy of progressive construction is now recom- 
mended It is urged that intercepting sewers be built 
along the shores of the East River on both sides and 
that they be led to filter stations, where the sludge 
will be removed from the sewage and the liquid matter 
discharged into the river. The sludge would have to 
be hauled away in tank steamers. This would involve 
an immediate expenditure of $4,000,000. But it would 
represent part of the ultimate system as originally out- 
lined by the Commission. When the city was ready to 
extend the system farther, a tunnel would be run 
under the river connecting the two intercepting mains, 
a pumping plant would be built on the Brooklyn side 
and a tunnel would be run from there through rock 
to the artificial island in the lower bay. This would 
involve an expenditure of $15,000,000 more, according to 
present estimates, while the work already done would 
fit into the system without requiring any reconstruc- 
tion or waste of the original outlay. But before this 
extension was built, the plant at Ward's Island would 
be installed to relieve conditions in the upper part of 
the city. 

In the mean time possibly some plan may be evolved 
for utilizing the sludge. The matter has been given 
serious consideration, but so far no method has been 
brought forth for utilizing the material, and apparently 
nothing can be done but to haul it away in tank steam- 
ers. Here it seems is a problem for the inventor to 
solve. 

We are pleased to note that the new administration 
shows an eagerness to take up this pressing problem of 
sewage disposal. The Mayor and the Board of Esti- 
mate are investigating the report of the Commission, and 
the matter is to be considered further at a second meet- 
ing next month. We realize that matters of such great 
importance must be taken up with due deliberation. 
But the problem has already received exhaustive study 
at the hands of a commission of competent engineers, 
and we cannot but urge that their plans be pursued with 


all speed 


The Problem of Our Navy 

r HE series of articles on “The Problem of Our 

Navy,” which has been running consecutively for 

the past two months in this journal, is now 
drawing to a close. We cannot forbear drawing atten 
tion to the fact that the serious crisis which has devel 
oped over night in the Gulf of Mexico is a striking illus 
tration of the necessity of this country’s possessing a 
navy Whose ships are prepared to respond instantly to 
the call of the President, and proceed to any point 
where it is necessary to make a demonstration of the 
power of the United States and of its determination to 
secure for its flag due respect and for its citizens, 
Whether military or civilian, proper treatment. 

The last article of the Naval series, written by the 
Secretary of the Navy, which will appear in our next 
issue, will deal with an important element of the navy 
problem under the title: “How to Make the Navy an 
Eeonomic Asset.” 


Biological Effects of Blue-violet Rays 

HE ordinary data of physical climatology are of 

limited value when applied to the solution of 

biological problems. Thus air-temperature is 
well known to be of much less significance in this con 
nection than direct solar radiation. Moreover, recent 
studies make it evident that gross solar radiation is less 
important, biologically, than radiation of particular 
wave-lengths, especially the blue-violet. H. A. Spoehr 
has been making comparisons at Tucson, Arizona, be 
tween the measurements of solar radiation as a whole, 
obtained by means of the Smithsonian pyrheliometer, 
and measurements of blue-violet radiation with an 
oxalic acid photometer. He finds that the intensity of 
the latter shows sudden antl unpredictable variations 
quite independent of the variations in total intensity. 
Winter values are decidedly less than those of summer, 
while the afternoon is generally weaker than the morn 
ing. Reflection from cumulus clouds appears to in 
crease the values, 
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Engineering 

England Prefers Hydraulic Gun-Operating Gear. 
Some years ago Great Britain, which has used exclusively 
hydraulic operating gear for her guns and turrets, made 
an extensive trial of electrical gear on the battle-cruiser 
“Invineible.” Two different electrical systems were 
fitted in the barbettes which carried the eight 12-inch 
guns. It is stated that none of the systems has come up 
to expectations, and they are now being removed to make 
way for hydraulic installations. 

The Merchant Tonnage of the World.—The latest 
figures showing the tonnage of the merchant fleets of the 
principal maritime powers, prove that Great Britain 
still holds her commanding lead, with a tonnage nearly 
one third greater than that of all the other maritime 
powers combined. Thus Great Britain 
20,275,791 tons; Germany, 4,998,746; United States, 
3,489,736 tons, the greater part of which is domestic 
shipping; Norway, 2,475,323 tons; France, 2,246,504 
tons; Japan, 1,700,062 tons; and Italy, 1,571,761 tons. 

The Increasing Size and Speed of Submarines.—The 
day is approaching when seagoing submarines of high 


yp ISSESSES 


surface-speed will accompany the main fleet on the high 
seas. Large vessels of this type, of 21 knots speed, have 
been designed for our Navy. Great Britain is building, 
in the ‘‘Nautilus,”’ the largest submarine in existence, 
which is intended to be as seaworthy while on the surface 
as the latest type of destroyer. Its surface spec d will be 
not less than 21 knots and it will have a submerged speed 
of from 15 to 16 knots; it will carry six torpedo tubes, 
and the surface displacement will be about 1,500 tons. 

A French Sixteen-Gun Dreadnought.—The French 
naval authorities are so well pleased with their four-gun 
turrets, that their latest class of dreadnoughts is to be 
fitted with four of these turrets, carrying among them a 
broadside of no less than sixteen 13.4-inch guns. These 
ships will be able to concentrate eight guns ahead and 
astern, so that in point of numbers their all-round fire 
will exceed that of our own ‘‘ Pennsylvania,’’ which can 
fire six 14-inch guns ahead and astern, and twelve on the 
The British in the “Queen Elizabeth’ have 
decreased the number and increased the power of the 


broadside. 


guns, these ships carrying each eight 15-inch guns. 

The Navy and Columbia University.—The Secretary 
of the Navy has expressed his gratification and pleasure 
in noting the co-ordination in the Post-Graduate Depart- 
ment of the United States Naval Academy at Columbia 
University, and the advance made by young naval officers 
under instructions in the lecture rooms and laboratories 
of that university Eighteen officers are taking the 
course at Columbia, in which the theories of thermo- 
dynamics, machine design, electricity and radio-tele- 
graphy are adapted for practical application in the naval 
service, and in which special subjects and problems that 
are encountered on board ship are worked out. 

Steam Shovel Work Completed in Culebra Cut.—The 
dry excavation in Culebra Cut was terminated on March 
3is#, when the three 95-ton steam shovels that were 
engaged in lessening the pressure on the east Culebra 
slide north of Gold Hill, were withdrawn and made 
ready for dismantling. When the steam shovel work 
was completed on the bottom of the cut in September, 
1913, no less than thirteen steam shovels were engaged 
on high levels at various points of the cut. That number 
has been gradually reduced. At the end of November 
six were in service; at the end of December, four. Two 
more were removed late in February, and now the finish- 
ing up at Culebra is being accomplished by dredges. 

Canal to Open About July Ist.—Col. Goethals has 
announced that, unless unforeseen developments occur 
at the Cucuracha slide, and this is not likely, the canal 
will be opened to commercial vessels about July Ist 
of this year. 
which has been cut through the slide, and the present 
effort is to make the channel so broad that these dredges 
will not interfere with the passing of ships. Incidentally, 
it may be mentioned that Col. Goethals is opposed to 


The dredges are working on the channel 


the exemption of tolls ‘‘ beeause,’’ as he has said, ‘‘1 want 
all the money we can get out of the operation of the 
eanal.’’ He further stated that the fortifications on the 
Atlantic side of the canal are about completed, and 
those on the Pacifie side about two thirds finished. 

Oil Cooking in the Navy.—In agreement with the Navy 
Department policy of using oil instead of coal, there 
have been installed on the ‘Pennsylvania’ and on Battle- 
In the matter 
of first cost there is a saving by the use of oil for cooking 
of about $8,500 for each ship and in operation the econ- 
The question of the 
economy of operation in the galley is quite important. 
Thus the batch of btead alone baked each day for the 
crew of a modern dreadnought calls for the use of about 
six barrels of flour. 


ship 39, oil ranges for cooking purposes. 


omy is much more marked. 


The relative costs of cooking by the 
different methods have been found to be as follows per 
day: Electric range, $22.50; coal range, $16.00; oil 
range, $5.65. When in addition to the economy, the 
cleanliness and absence of ashes is considered, the ad- 
vantage of cooking by oil on a ship which burns oil only 
in its main boilers is readily apparent 
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Electricity 

Submarine Power Cable.—-The much-discussed pro- 
ject of an under-sea power line from Sweden to Denmark 
appears to be on the way to execution, for according to 
recent reports the two countries have now authorized 
the laying of the cables, and the work is to be soon begun. 
The object of the scheme is to make use of water power 
in the southern part of Sweden, employing the fall of 
the Lagan’ River, and to bring this power by under-sea 
sable to the island of Zeeland, where it can be employed 
to advantage. 


Wireless Telephony.—An Italian engineer, Signor 
Marzi, has invented a new microphone for use in wireless 
telephony, so that from Eiffel Tower in Paris it is now 
possible to hear concerts taking place in Brussels, a 
distance of about 225 miles. The singing could be 
distinctly heard, although it was not possible to make 
out the words of the songs. The well-known musical 
airs, the ‘‘Marseillaise’’ and the ‘‘ Brabangonne,”’ were 
recognized when they were being played on a gramophone 
60 miles from Brussels. 


Wireless Research Committee.—Under the auspices 
of the International Wireless Scientific Commission, there 
has been founded a French scientific committee, whose 
aim is to originate and facilitate this class of work in 
France and colonies, first relating to wave propagation; 
second, measurements in wireless work; third, study of 
various problems. The committee will be specially 
occupied with organizing researches which are proposed 
by the international commission. Seven to eleven active 
members form this body, with numerous corresponding 
members, and funds are to come from subsidies or dona- 
tions. Prof. Branly is honorary president, and M. 
Blondel active president, while the list includes promi- 
nent men such as Abraham, Ferrié, Bethenod and Tissot. 


Recording Radio-Telegrams with the Telegraphone. 

M. Dosne has invented a method for reeording 
radio-telegrams. He first substitutes for the telephone 
receiver of wireless telegraphy a sound amplifier and 
then connects this with the ‘‘receiver” of a Poulsen 
telegraphone. In this manner the microphonic current 
serving to convey the reinforced sounds arrives with 
all its variations to a bobbin of fine wire in the center ef 
which is a pen of soft iron in contact with a rotating 
plate or traveling band of steel. The variations in the 
magnetization of the soft iron pen leave a sort of mag- 
netic writing on the steel plate which has the property, 
when it is afterward passed under the iron pen which 
wrote it, of provoking a repetition of the original signals 
in the connected telephones. 


New Haven Electrification.—Electrification of the 
New York, New Haven and Hartford Railroad between 
New York and New Haven will be completed probably 
by June Ist, as far as the overhead contact and distri- 
bution system is concerned. This will provide a con- 
tinuous electrification of seventy-six miles, of which 
twelve miles, from Grand Central Station to Woodlawn, 
belongs to the New York Central. The extent to which 
the trains will be operated by electricity after that date 
will depend upon the output of current from the Cos 
Cob power station. The Cos Cob power plant has been 
extended to permit of a very large percentage of complete 
electric service; but it will not permit of a hundred per 
cent of electric service until power plants have been 
constructed at the eastern and western extremities of 
the electrification zone. Owing to heavy expenditures 
it has been necessary to forego the building of these 
additional power plants, so that complete electric opera- 
tion will be delayed for an indefinite period, depending 
upon the general financial condition of the company 
and the country. 


Berlin’s High-Tension Service.—The Berlin central 
stations have been engaged, during the past, in supplying 
three-phase current at 6,000 volts or at 220 volts to 
several localities in the suburbs of towns, but within a 
recent date there has been made quite an extension in 
the electric supply system, as the plants decided to 
furnish current throughout quite a wide region in the 
surburbs. But the pressure of 6000 volts which was 
hitherto employed was found to be insufficient for the 
proposed longer lines, and this led to the adoption of a 
new standard of 30,000 volts for such work. A special 
network of underground cables was accordingly laid 
throughout the suburbs. Upon the new plan, three- 
phase current is furnished by the city station of Oberspree 
at 30,000 volts. Six cables start from this plant in order 
to make up two lines of three cables each, and one of 
these lines covers the northern section of the region, 
while the other takes in the south. Each line then sub- 
divides into a certain number of sections, in the centers 
of which there are erected transformer posts in order to 
afford a step-down from 30,000 volts to 6,000 volts. 
At this latter voltage, the current is brought to the 
different localities and is then further transformed from 
6,000 to the standard voltage of 220 volts, such as is 
needed for consumers’ use. It is to be noted that under- 
ground cables are used for the 6,000-volt as well as the 
220-volt lines, 


Science 

The Solar Eclipse of August 21st.—In the Sctenriric 
AMERICAN of April 4th, it was stated that an eclipse of 
the sun would oceur on April 21st. This was of course 
a typographical error, as the next eclipse of the sun will 
occur on August 21st. All the matter reiating to the 
next solar eclipse is contained in the American Ephemeris 
and Nautical Almanae for 1914, and, with the omission 
of the Besselian Constants, in the American Nautical 
Almanac. 

Within One Degree of Absolute Zero.—In a recent 
lecture, Kamerlingh Onnes, who has been awarded the 
Nobel prize for physies, remarked that we can now ob- 
tain, experimentally, a temperature which is only re- 
moved from the absolute zero of temperature by one 
degree. The temperature thus obtained is lower by two 
or three degrees than the temperature of sidereal space, 
which, according to the calculations of the astro- 
physicists, is about four degrees above absolute zero. 

Statistics of the Nobel Prizes.—From 1901 to i913, 
sixty Nobel prizes have been awarded. If we class the 
prizes by countries, comparing the populations, we see 
that the most favored countries are the three Seandi- 
navian countries: Sweden, Norway and Denmark, which 
is significant in view of the nationality of the Jury. 
Then come Holland; France with 14 prizes and 39 muil- 
lions of people; Germany with 18 prizes and 65 millions 
of people. After these come Switzerland, Belgium and 
England. Finally the United States and Russia have 
each received only one prize. 

Vacuum Tar.—By distilling coal under a vacuum of 
15 millimeters of mereury, Pietet and Bouvier obtain 
what they style ‘‘ vacuum tar,”’ this appearing to be quite 
different from usual coal tar. Such tar coutains no 
pheno! or aromatic carbides, and when oxidized by 
permanganate, there are produced acids of the fatty 
The properties of this tar resemble those of 
Caucasus petroleum, especially constituted by hydro- 
aromatic carbides. These experiments tend to confirm 
the hypotheses advanced by Berthelot and others as to 
the formation of the constituents of tar. 


series. 


An International Journal of Vulcanology.—In this age 
of specialization it is anomalous that the periodical 
literature relating to voleanoes has heretofore been seat- 
tered through a great number of geographical and 
geological journals, owing to the lack of a journal devoted 
especially to vuleanology. Such a publication has now 
been founded, under the title Zeitschrift fiir Vulkan- 
oligie, by Dr. Immanuel Friedlander, of Naples, and is 
issued by D. Reimer, in Berlin. 
abstracts, notes, ete., in German, Italian, French, and 
English. 


It will contain memoirs, 


Zoological Investigations in Panama.—An excelient 
opportunity of studying the fauna of the Gatun region 
of Panama has been afforded by the coneentration of 
the animals in small areas, due to the flooding of the 
region traversed by the canal. Such investigations are 
also facilitated by the fact that rivers previously unnavi- 
gable can now be ascended for the purpose of collecting 
specimens. Accordingly Mr. George Shiras, 3rd, of 
Washington, the well-known photographer of wild 
animals, and Mr. H. E. Anthony, of the American 
Museum of Natural History, have visited this region; 
the former to take flash-lights and other photographs, 
and the latter to make collections. 

The First Pure Radium Salts Prepared in America. 
A chemical manufacturing company of Pittsburgh has 
just announced its manufacture and sale of the first pure 
Of this amount 133 
milligrammes of radium element in the form of anhydrous 


radium salt produced in America. 
radium chloride has been sold. Since the price is steadily 
holding to $120,000 a gramme, this is a very respectable 
start for the new American industry. The salt was 
extracted from the Colorado carnotite deposits, which 
are considered by the United States Bureau of Mines 
to be the largest deposits of radium-bearing ores in the 
world. 

The Criminal Type.—Dr. C. 
an English Blue Book which contains much valuable 


Goring is the author of 
criminological information. Following the suggestion 
of Dr. Griffiths, deputy medical officer 
Prison, a large number of prisoners convicted of certain 


f Parkhurst 


similar offenses were subjected to accurate measurements 
in order to ascertain whether these showed any deviation 
from what may be described as the normal type. This 
material has all been tabulated by Dr. Goring. Like 
most modern criminologists he makes short shrift of 
Lombroso’s “criminal type.” ‘*‘ No evidence has emerged 
confirming the existence of a physical criminal type such 


as Lombroso and his disciples have deseribed. There 
is no such thing as a physical criminal type There 
is no such thing as a mental criminal type.” The eu- 


genists will surely find much confirmation of their theo- 
ries in Dr. Goring’s book. ‘‘Family incidence of crime 
is not fortuitously distributed, it is not entirely inde- 
pendent of lineage; criminals do not occur equally in all 
families of the general community, but tend to be re- 
stricted to particular stocks or sections ef the commun- 
ity; to those stocks tainted With criminal ancestry.” 
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Stalking wild life with the kinematograph. 


tures which aroused considerable interest, for the sim 


first occasion upon which 


of the inci 


ple reason that it was the 


this subject had been caught, while many 
dents which he filmed were quite unknown even to the 
naturalist 

Hedgerow life is particularly exasperating because the 
smallest birds for the most part are exceptionally shy 
One operator, in order to secure some pictures concern 
feathered tribe, cut a 


ing one of the smallest of the 


passage through a thickset hedge, and by means of a 


specially contrived tripod, the length of which gave him 
command of the nest, he was able to film his subject 
in peace and quietness after he had calmed the bird’s 
suspicions 

huge 


In another instance the operator contrived a 


dummy tree trunk with a small living apartment with 


in. It was erected on the verge of a swamp where 
wild fowl gathered for the nesting season. The oper 


ator lives here for some six weeks, the apartment with- 


bedstead, stove, and 
from the “hide” 


this 


in being fitted up with a camp 


culinary utensils Movement to and 


had to be carried out cautiously, since in 


particular instance the birds under observation have the 


very 


peculiar trait of forsaking their nests, when sitting, at 
the slightest signs of an interloper’s approach 
virtue in kinematographing 


Extreme patience is a 


wild life create an important 


birds’ 


Climatic conditions 


part in the quest, while there are the natural 


toes to be considered. On more than one occasion a 


half-completed film has been ruined by a tragedy of 
Nature, so that the whole of the work has to be done 
again. This wild waterfowl. 


Water-rats appear to know virtually to the minute when 


applies particularly to 


an egg will hatch 


One natural history kinematographer, who makes a 


tudy of small feathered forest life, utilizes a somewhat 


elaborate apparatus \ substantial elevated platform 


is erected, approached by a ladder. Upon this raised 


platform a small framework covered by canvas is built 


to house the cumera and the operator. But to mislead 
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Stalking Game With the Kinematograph 
How the Film Has Educated Zoologists 


By the English Correspondent of the Screnriric AMERICAN 


the denizens of the forest trees the whole is artfully 


concealed beneath a maze of branches which hide every 
vestige of the canvas tent, while the rounds and sides 
of the last are also entwined with creeping plants. In 
the contrivance of such hides, however, it has been 
found that the green growth covering the “plant” must 
be kept in a fresh condition. The bird detects withered 
trees quickly, and its suspicions are aroused. 

“artifice” ever contrived 


that 


But probably the most novel 


for stalking Nature is the cow was designed for 


approaching wild animals in safety. This is made of 
papier-maché, and stands no less than 12 feet in height. 
The careass is built of a substantial framework so as 
to withstand hard usage, the skin being represented by 
the papier-maché covering, colored and tinted according 
to Nature. Within the cow is a platform upon which 


the operator stands with his camera. Access to the 


interior of the dummy is afforded by a door in one 
flank, and through this the operator points his lens, the 
door being kept open while kinematographing is in prog 
The height of the dummy enables the operator to 
stand erect and to run his instrument in comfort. The 
wheels so that it can 
Should a happen 
to observe the operator through the open door, safety 
is possible by closing the latter immediately, in which 


animal itself is mounted upon 


be maneuvered into position. study 


event the spring of the beast would be rendered abortive, 
although it is that leap 
might overturn the dummy, though this is improbable, 
because the feet of the artifice are heavily weighted. 


possible the impetus of the 


f this device it is possible to approach 
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lions, panthers, leopards, and 
Curiously enough the objects 
to observe that the 
At all events, 
the operator who uses this dummy confessed to me that 


within 


such wild animals as 
hyenas in perfect safety. 
under observation 


stature of the cow is decidedly abnormal. 


never, appear 


although he had ferocious lion 
ten feet, the 


doubts 
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By the Editor 


What is needed is the 
erful, broadly representative 
Navy, of the 
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and present its findings to Congress with all the 
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definite governmental authority which such a 
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THE EXECUTIVE MEMBERS OF THE COUNCIL OF NATIONAL DEFENSE 


©! R study of the problem of the United States 
Navy, as thus far developed, has revealed the fol 
lowing conditions 

I. The spirit of international aloofness in which the 
United States had worked out its destiny during the 


first century of its existence was dissipated by the un 
foreseen outcome of the Spanish war, whose successful 
military activities moved our frontiers a thousand miles 
eastward into the Atlantic and westward five thousand 
doors of 
conditions, not 
proceeded, both in its 


The country, so far 
frankly 


miles to the very Asia. 


from deploring the new only 


accepted them, but immediately 


diplomacy and by the increase of its naval and military 


forces, to make secure its position as a great world 


power. It reaffirmed, most strongly, the Monroe Doc- 
trine, commenced to build and fortify the Panama 
Canal, boldly advocated and put through the policy of 
the Open Door in China, and became in the Pacific the 


leading exponent of the doctrine of Asiatic exclusion. 


Contemporaneously this great enlargement of its 


foreign policies, the United States made haste to pro- 


with 


vide the means for their enforcement, building up its 
that, half a 
me the second naval power in the world 


navy so 
had be 


rapidly, within dozen years, it 


I] In the year 1905, when we had reached the zenith 
of our diplomatic influence and naval power, the ap 
pearance of the dreadnought produced a revolution in 
the rating of naval strength and threw our twenty- 
three first-class battleships into the second line. Aft 


this very time, when other nations began to accelerate 
their naval construction, building upon dreadnought 
| t} ‘ : > 

sine nited States, with that fatal lack of con 


tinuity of plan and purpose for which it has paid so 


dearly in years gone by, began to slacken its activities 
the falling off being shown by the fact that whereas, 
from the Spanish war of 1898 to 1905, we had built an 
average of four armored ships per year, from 1905 to 
the present time, during the dreadnought era, we have 
built at the rate of only one and a half armored ships 
As the result of this neglect, we have sunk 


there being 


per year. 
to the position of a third rate naval pewer, 


one first rate power, Great Britain, with 42 dread- 
noughts; one second rate power, Germany, with 26 


and three third rate powers, the United 
11, and Japan with 10 


dreadnoughts ; 
States with 12, 
dreadnoughts built and building. 
Ill. The gravity of the present 
vated by the fact that, during the period of decline of 
in relative strength, we have asserted our 


France with 
situation is aggra- 


our navy 


ambitious foreign policies with a definiteness and in 
an uncompromising spirit, for which no parallel can be 
found in all the history of the republic. 

IV. The failure of the people of the United States 
maintain a 


representatives in Congress to 


with the 


and their 


navy commensurate growing wealth of the 
country and the stupendous foreign policies to which 
it has so boldly committed itself, is due largely to the 
mistaken belief that the vast but undeveloped resources 
of the country, as regards both the men and of the 
warfare, are a 


spite of the fact 


materials of sufficient guarantee of 
this in that this 
policy of unpreparedness has saddled the country with 
$180.000,000. Prudence de- 


shall be 


peace—and very 


an annual pension roll of 


mands that, as quickly as possible, our navy 


restored to the position of second in rank which it held 
in 1%. To effect 
building yards should be employed to their fullest capac 
powerful 


this our private and public ship 


ity, until our dreadnought line is sufficiently 
to restore us to the second rank. The appropriation by 
Congress of a sum equal to that which has this year 


been appropriated for pensions, if spread over the 
next three years, would give us a first fighting line 


by the year 1920 which would be sufficient to preserve 
the peace by discouraging any conflict for the pesses 
sion of the Caribbean and the control of the Panama 
Canal. 

V. Contemporaneously with the upbuilding of our 
first fighting line, it should be the care of Congress to 
make good other most serious deficiencies in the navy. 
The interference with and neglect by Congress of the 
carefully-thought-out 
led to a situation, in which we find ourselves with only 


plans of its naval advisers has 


three scouts when we should have thirty; with only a 


little over one round of torpedoes for our torpedo tubes 


when we should have ten rounds; and with practically 


no mines or mining outfits. The serious nature of this 


deficiency is seen, when we bear in mind that the tor 


pedo and the mine caused the loss of more ships in the 


Russo-Japanese war than were wrecked or sunk by 


gun fire 


VI. Although the fighting ships of the American 


Navy in their eral classes are, date for date, fully 
equal to the best in the foreign navies, they are severely 
handicapped by the shortage in the personnel. Of the 
officers and the men themselves, it may be said that 

of 


there are none more efficient iny of e 
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the world it intit not i jualit tha ‘ 

ships and their pers« ‘ ire deticient In the erisis of 


" utidents precipitated war, it would be impossible to 


man even our first fighting line with it full comple 
ment of officers and men, without robbing the reserve 
fieet of that nucleus of a trained force which is neces 
sury to reuder it efficient 
method of promotion, our officers will reach command 
end flag rank jong after they have passed that period 
of thei ives when they would have been most effi 
client for the duties of these particular ranks The 
remedy is to be found in a method of selection by which 
the most efficient officers will be chosen for promotion, 
those not selected being relegated to the reserve list and 
shore duty 1 


men shall bear a strict relation to the number of ships 


insure that the number of officers and 


in the fleet, the increase in the personnel should be 
made annually, and it should bear an exact proportion 


to the vearly increase of the fleet, as determined by Con- 


Vil No nav can be efficient if it is not posses ed 


of a carefuliy-worked-out plan of mobilization The 
lack of any uch plan constitutes one of the greatest 

enknesses of the United States Navy to-day \ per 
fected mobilization implies the possession of war plans 


te meet all possible conditions; a personnel sufficient to 
command the reserve ships and auxiliaries; a large 
reserve of ammunition, supplies, guns, torpedoes, and 


coal; a full list of suitable merchant ships assigned t« 


various ports at which they can be transformed for 
iuXiliary service, contracts made with the owners for 
chartering the hips, and the possession of plans and 
the materials for the quick conversion of these ships 
to war purpose naval stations and bases fully supplied 
ind equipped for rapidly executing the emergency work 
which would have to be done on a declaration of wat 
advance bases, with their outfits, materials, and men 
ready to be transported for duty with the least possible 
elay; and, finally, a trained naval reserve, composed 


f ex-enlisted men of the navy, from which the neces 


iry forces may be speedily sent to the coast, for man 


ning the reserves and auxiliaries 
The Cause of Our Unpreparedness. 
From the foregoing it will be evident that, although 


ships and the officers and men who man them are 
aheolutely firat-cla our navy is in a chronic state of 
unpreparcducss for war, and in saying this we wish to 


cmphasize moat strongly the fact that the blame for 


thi mpreparcdnes is not to be laid upon the Navy 
dhe \ll the defects which we have mentioned 


aud others | whick we have had no time or space to 


Because of an obsolete 
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mg known and greatly deplored within 
Naval 


charged with the work of deciding 


refer, have beet 
he Department itself Year after year our 
Board, which is 
what the strength and composition of the navy should 
be, has presented to Congress a carefully-thought-out 
plan or programme of construction and enlargement 
And year by year the programmes have been cut down 
and mutilated; urgently needed reforms, calling for 
legislative action, have been refused; and, as a result, 
we find ourselves to-day with a navy that is not only 
inadequate in numbers and strength, but the various 
parts whereof bear no proper relation to each other or 
to the whole. 

Upon whose shoulders then is the responsibility for 
these conditions to be placed? Jt is chargeable to the 
people of the country at large and to their representa 
fives in Congress No far as the former are concerned, 
the negiect of the navy is due cither to lack of under- 
standing, or to indifference, or to both No far as Con 
gress is concerned, the neglect of the navy is due to 
politics and the disposition of Congressmen to place 
local considerations and personal ambitions above ques 
tions of prime national importance, 

So far as the public is concerned, the ignorance as to 
the purpose and meaning of the navy can be removed 
ouly by the institution of a systematic course of in- 
struction. This should begin in the public and high 
chools, whose curriculum should include the mastery of 
a simple primer on political economy, one chapter at 
least of which should be devoted to the naval and mili 
tary forces of the country, in which it should be shown 
why these are necessary and in what proportions. If 
this were done, the youth of the country would grow 
up with the conviction that an adequate army and 
navy is as necessary to the national well being as the 
provision of a currency and a banking system. 

They would understand that the primary purpose of 
their country’s naval and military forces is the same 
as that of a police force—the protection of the lives 
and property of the citizens. They would understand 
that the object of an army and navy is essentially 
pacific—that it aims to preserve the peace, not to stir 
up war. They would understand that, just as the 
5,000,000 citizens of a great municipality like New York 
can go about their daily labors and sleep securely in 
their beds at night, only because of the strength and 
vigilance of a police force of 10,000 men, so the 100,000, 
OOO citizens of this great country, its enormous wealth, 
and its far-reaching international interests, can be ren 
dered secure, only so long as the country possesses an 


irmy and navy adequate for their protection 





With such twition in the schools, the youth of the 
country will pass on into the broader knowledge of full 
manhood, with a clean-cut understanding of the need, 
not only for a navy, but for a navy measuring up to its 
multitudinous responsibilities. 

The work of the schools in promoting right thinking 
might be, and certainly should be, supplemented by the 
intelligent criticism of the press. To-day such criti- 
cism is altogether too one-sided. It deals too largely 
in superlative approval, and tends to keep alive that 
feeling of national invincibility, based upon the sue- 
cesses of a hundred years ago, which has much to do 
with the present indifference to the navy, or rather 
indifference to the need for its enlargement. In 
Germany better. The chil- 
dren in the public schools, and the public at large 
instructed 


they do these things 


through the have been so well 
that they 
policy of the Government in naval affairs. 


press, 
understand perfectly well what is the 
Hence, 
the German people, by a very large majority, are thor- 
oughly in sympathy with the naval programme It 
should be so with us, and if every important daily paper 
and weekly and monthly magazine maintained on its 
staff a naval expert, who was at all times closely in 
touch with the naval situation, and whose duty it was 
to record the absolute truth, failures as well as suc- 
cesses, the people of this country would have such an 
intelligent and sympathetic understanding of the prob 
lem, that the cheap diatribes of a Senator Burton, with 
his sneers at the “paid idleness” of the navy, would be 
received with the amused contempt which they deserve. 

So far as the relation of the Government to the navy 
is concerned, the unsatisfactory conditions 
which have led to the decline of the navy in a few 
years’ time to the third rank, are due chiefly to the 


present 


lack of proper and intelligent co-ordination between 
the Executive as represented by the President and his 
Cabinet, the Legislature as represented by the two houses 
of Congress, and the Navy Department as represented 
I 


y the technical advisers of the Secretary. 

As matters now stand, the technical advisers as 
represented by the Navy Board draw up every year a 
programme of construction, representing the minimum 
requirements. This is presented to the Secretary, who, 
more often than not, makes a considerable reduction 
in the number of vessels asked for. The emasculated 
programme then goes over to the House, where it is 
subjected to more or less hostile criticism by the House 
Nava 
a bill, the programme usually has suffered further de 


Then comes the debate on the bill in the House 


Committee, and by the time it is framed up into 


pletion 
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of Representatives and the usual fight between the so- 
ealled “big navy” and “little navy” factions. Too often 
the arguments against the granting of what little is 
left of the original minimum requirements of the navy, 
as decided by its technical advisers, are presented by 
men who have never given that thoughtful consideration 
to the subject which its importance demands. Local 
polities and party polities, which surely should have 
nothing whatever to do with a subject affecting the 
very existence of the nation, enter largely into these 
discussions. The vital issues, such as the relation of 
the navy to the national policies of the country, seem 
te be totally lost sight of. The attitude, both in the 
committees and on the floor of the House and the 
Senate, would sometimes seem to be one of positive 
hostility. Too often the suggestions of the Naval Board 
are treated as though they were requests for something 
of a personal or privileged character—as though the 
officers of the navy were trying to get from Congress 
something which would be for their own benefit. 
A Council of National Defense. 

What is needed is the institution of a powerfui, 
broadly representative board, composed of members of 
the navy, of the legislature and of the executive, which 
would consider, from every point of view, this question 
of naval increase and all naval questions of whatsoever 
kind, and present its findings to Congress with all the 
definite governmental authority which such a _ board 
would carry. 

With this object in view there is a bill before Con- 
gress for establishing what is to be known as “A Coun- 
cil of National Defense.” 
ing powers, are without any such Council, and it is our 
belief that the present unsatisfactory condition of our 


We alone, among the lead- 


naval and military forces is due very largely to the lack 
of such a body. 

It has been said truly by one of our leading naval 
authorities, that “at present it seems to be the popular 
idea that the statesmen are in control up to and includ- 
ing the time that the solution of difficulties between na- 
tions is impossible except by resort to arms; that after 
that they call in the naval and military forces to cut 
the Gordian knot which they have been unable to dis- 
entangle, and that the making of war has little connec- 
tion with the cause of war.” 

As matters now stand there is a lack of co-ordination, 
or perhaps it would be nearer the truth to say, a lack 
of proper means for co-ordination between the Execu- 
tive, the Legislature, and the Naval and Military De- 
partments; and the object of the creation of a Council 
of National Defense is to provide the proper means 
for this co-ordination, not merely at the threat of war 
or during its continuance, but permanently. If such a 
Council were in existence, its recommendations to Con- 
gress would be free from any suspicion of partisanship 
or individual departmental influence. It would be 
authoritative in the highest degree, and it would repre- 
sent the matured opinion of the Government as a whole. 

Such a Council would consist of the President of the 
United States, who would be ezr-oficio president of the 
Council, and the Secretary of State, who would pre- 
side in the absence of the President. Through the Secre- 
tary of State would be represented those broad policies 
of the nation to which reference has been made so fre- 
quently in the present series of articles. It would be 
the duty of the Secretary to keep the Council informed 
as to changes and extensions of our policies. Because 
of his intimate knowledge of the diplomatic situation, 
he would be able to give early forewarning of the 
direction from which possible complications might come. 
For similar reasons, the Council would inelude the chair- 
man of the Committee on Foreign Relations, both of 
the House and of the Senate. The financial side of the 
problem would be represented by the Secretary of the 
Treasury. Technical information as to the naval and 
military forces which would be necessary to maintain 
our policies would be afforded, for the army by the 
Secretary, the Chief of Staff, and the president of the 
Army War College, and for the navy by the Secretary, 
the Naval Aid for Operations, and the president of the 
Naval War College. The legislative side would be 
further represented by the chairmen of the House and 
Senate Naval and Military Committees. 

In such a Council of National Defense, the nation 
would possess a body of men, who, because they were 
in possession of full knowledge on every side of the 
great questions involved, would be able to discuss the 
matter of national defense with intelligence and author- 
ity. The plans and operations of the army and navy 
would be thoroughly co-ordinated, and the upbuilding 
and maintenance and effective use of our naval and 
military forces would be conducted on the highest plane 
of efficiency. 

* 2 * * * * * * + * * 

At the present writing the American fleet is steam- 
ing to a Mexican port to enforce the demand of the 
President for a salute of twenty-one guns as an apology 
for an insult to the American flag. 

The crisis. thus precipitated may bring the apology 
demanded—or war, 
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Herein is presented an object lesson on the facts and 
principles upon which we have dwelt in the present 
series of articles on “The Problem of Our Navy"—a 
confirmation of the need of this country’s possessing a 
navy for the swift enforcement of its policies. 

To convince the American people that we need, not 
only a navy, but a navy adequate to meet all possible 
conditions, we ask: “If the arrest of our sailors had 
occurred at Kiel, would Admiral Mayo have sent his 
ultimatum, and would our fleet be now converging on 
that port in its full strength?” 


The Man at the Switchboard 
By Henry Harrison Suplee 


T is one of the greatest claims of applied science to 
_ lt that it is continually acting to liberate 
mankind from the burden of physical labor, by substi- 
tuting manufactured power for the effort of muscular 
energy. The workman of to-day, in very many in 
stances, uses his head far more than his hands, direct- 
ing and controlling forces generated, transmitted, dis- 
tributed, and applied with a minimum of exertion. 

Formerly the great workshop contained an “army” 
of laborers, and in many cases this is yet the fact, but 
the proportion of men to the output is growing con- 
tinually smaller, and in certain departments of indus- 
try, notably in the iron and steel manufacture, and even 
more in the great power houses, the small number of 
men, compared with conditions a few decades ago, is 
remarkable. 

The layman, visiting the power-generating station of 
some important transportation system, such as that of 
the New York subway, or the Brooklyn Rapid Transit 
system, is impressed with an almost uncanny feeling 
that all this powerful machinery is running itself. 

It is true that a few men are seen moving quietly 
about, but these are apparently engaged rather in 
watching the smoothly running engines and purring 
dynamos, than in any way exerting themselves to pro- 
duce any immediate results. Outside, coal is being 
raised from barges by the edge of the river and deliv- 
ered automatically to bins in the upper portions of the 
great building. Within, there is a quiet flow of fuel 
downward from these same bins into the hoppers of 
automatic stokers beneath long batteries of steam boil- 
ers. The grimy coal passers and perspiring stokers of 
the old-time boiler house are nowhere to be seen, and 
in their places there are a few quiet, clean men, with 
keen, intelligent faces, making an occasional adjustment, 
or glancing through an inconspicuous peephole. 

Beneath the boilers the cinders and ash are being 
cleared away by conveyors and delivered directly to the 
cars by which they are removed; no back-breaking 
shoveling is visible anywhere. Dust, dirt, cinders, all 
are conspicuous by their absence, and a modern boiler 
room is cleaner than an old-time machine shop. The 
engine room, if we may use such a commonplace term 
to describe the magnificent hall in which the energy 
liberated from the burned coal is transformed through 
the medium of expanding steam into mechanical power 
and on into electrical current, is almost as bare of 
human occupants as was the boiler room. By careful 
examination a few men may be seen passing from one 
machine to another, not working at all in the former 
meaning of the term, but showing scarcely more than 
a casual interest, so far as the ordinary visitor might 
observe. The windows of the great room are bright 
and free from dust; the mosaic floor might well be the 
entrance to some modern hotel or museum; the polished 
hand rail might belong to the companionway of the 
latest floating palace of the north Atlantic. Overhead, 
just beneath the chords of the trusses which support the 
roof and permit the space beneath to be clear of pillars 
or other supports, may be seen the deep girders of a 
powerful traveling crane, deriving its power by the con- 
sumption of a trifling portion of the current generated 
by tke whirling rotors beneath, and ready at any mo 
ment to lift anything, from a few pounds to many tons 
and deliver its burden anywhere on the floor below. 
When it is needed its full power may be directed by the 
effort of one man with less exertion of the wrist than 
is required of a player on the violin. There is no need 
for a gang of laborers here. 

The commander of a great ocean liner has his station 
upon the “bridge,” whence he may see all and direct 
everything. The commander of the great power station 
has also his bridge, but he needs no lookouts to signal 
to him, he has no need to peer through some enveloping 
fog to discover the approaching iceberg. The man at 
the switchboard has before him the quivering needles 
of sensitive instruments, keeping him apprised of the 
condition of all that is going on throughout the highly 
organized system committed to his care, not only with- 
in the power house, but out upon the line, and through- 
out the whole combination of mechanism and forces. 
He has no need to work hard with his hands, the con- 
trol is dependent, not upon physical effort, but upon 
directive movements easily made and immediately ef- 
fective. The switchboard is the brain of the entire sys- 


tem, directing the energy of the station both within the 
limits of the building and without, so far as the lines 
extend. 

In such a power station we may find 100,000 horse 
power generated, directed, and controlled by a force of 
fewer than 100 men, and these are none of them- work 
ing with any serious physical effort, but using their 
trained minds and skilled hands to the production of 
far more value than could possibly be conceived under 
the old idea of productive labor. 

When Tredgold formulated his famous definition of 
the work of the engineer as the “art of directing the 
great sources of power in Nature to the use and con 
venience of man,” it is hard to believe that he did not 
have before him some revelation of the man at the 
switchboard in the modern power house. 


Fatal Industrial Accidents in Massachusetts 
N interesting table, printed below, has heen pre 
ZX pared by the Industrial Accident Board of Massa 
chusetts to show the causes of fatal accidents reported 
to the commission in its recently concluded first year 
of existence. The total number of non-fatal accidents 
in the State was 89,694, or about one for every ten wage- 
workers. The board is of the opinion that at least half 
of these can be prevented through improved inspection 
methods, by safeguarding machines before they leave 
the factory, by the maintenance of safety museums, 
through lectures, moving pictures, school talks and the 
elimination of danger spots in plants. There were 474 
fatal accidents, classified as follows: 


Railroad equipment... 119 Machinery peculiar ¢ 
DE dxtievevesavaaed 66 


special industries 


Vehicles 43 Belting .. Silos th 
Hand labor 37 Infection from trivial 
RPC ee er 33 cuts, burns, ete. 5 
Electricity ..... eer 6 me t 
Street Railways .... 20 Explosions (not boil 
Boiler explosions and ee ‘ 4 
DD 55 6.5 neivncts . 15 Hoists ..... t 
Excavating ........ 14 Illness 
Cranes ..... otwawcce, Sn saa s 2 
Miscellaneous ...... . we See <5.- ; 3 


Asphyxiation, drown Emery wheels .... 2 


SRE, GOR. ncecsccers 10 Occupational diseases 2 
Animals, insects, ete 9 Glass t 
Shafting, set screws, Wood molders .... | 

oe ehiatarebare ae 9 Assault and fighting l 
Falling material ..... 8 


.. Serer 174 


Atmospheric Electricity and Plants 

COMMON experiment to demonstrate the supposed 
A samen effect of atmospheric electricity upon 
the growth of plants consists in covering certain plants 
with a metallic cage, when it is found that their develop 
ment is retarded as compared with that of piants not 
similarly treated, the assumption being that the insu 
lation of the plants from atmospheric electricity ac- 
counts for the difference. As experiments of this char 
acter have been prominent in the history of electrocul 
ture, much interest attaches to observations recently 
made by P. Lesage on the growth of species of «cress 
and of Datura tatula. Plants were grown wnder a 
wire cage, as above mentioned, and also under a silk 
eage of exactly similar dimensions. At the end of 
three months it was found that the plants under the 
two cages had been retarded in growth to the same ex 
tent, as compared with plants grown in the open air 
This result eliminates atmospheric electricity from the 
problem, and some other factor must be sought. It is 
found in the obstruction offered by both cages to evap 
oration. The rate was decreased by the cages 10 per 
cent in still air and about 30 per cent in moving air 


The Current Supplement 

N article “Machine Tools and the Meteor Car In 
4 A dustry” in this week’s Screntiric AMERICAN Sour 
PLEMENT describes severa! interesting machines used in 
the manufacture of automobiles.—B. J. Newman, writ 
ing on colossal waste, due to bad municipal engineering, 
shows how a false economy in dwelling space is paid 
for by the sacrifice of countless human lives.—Nir 
Joseph J. Thomson has recently delivered a course of 
lectures on Recent Advances in Physical Science. The 
first of these, which appears in this issue, is devoted 
to a new theory of chemical affinity, which seems des 
tined to solve many problems of long standing and 
fundamental importance.—Alexander Del Mar contrib 
utes an article on the evolution of the breech loader 
C. H. Claudy gives an illustrated discussion of the prac 
tical problem of taking a snapshot photograph at the 
exact moment when a moving object, such as a tennis 
ball, reaches a particular position, e. g., just as it takes 
the racket.—Dr. 0. Damm writes on blood pigment and 
chlorophyll in the light of modern investigation.—-The 
principal exhibits at the Olympia Aero Show (London) 
are illustrated and described. 





846 





A genuine piece of 
Korean pottery of 


the XVI century 











\ Virgin Mary carved in old An Egyptian statuette made by taking a 
cast from an original. 
the two halves is visible. 


wood, painted, cleaned with 
alkali, and finally repainted. 
Plaster scalings have been 
used te heighten the decep- 


M EMILE-BAYARD, inspector in the Ministry of 
4 . 


Beaux-Arts, has recently published an interest 


Art of Detecting Fraud,” which reveals 


ing book on the 
many of the technical methods employed by dealers in 
fraudulent antiquities. Since Americans are large buy 
ers of old art objects, the following excerpts from his 
valuable work may prove helpful 

For making imitations of ancient sculpture in wood, 
especially of the middle ages, which were often painted 


there are employed either single pieces of heavy timber 


in assemblage in the case of very large work sev 


eral pieces are assembled by the use of glue, old rusty 


natis or wool pins rhe appearance of a painted statue 
is often imitated, and in this case the statue is first 
painted, and when dry the paint is removed, for the 
most part by eaustie potash. Traces of color which re 
main in the veins of the wood or in hollow places serve 
ive the illusion of a statue whose color has faded, 
in effect which is heightened by touching up the object 
vith gold here and there. This kind of fraud easily 
passes muster, for the seller of the object tells how he 
found it in a remote country place, and much covered 
with dirt, so that in order to clean it at all he was 
obliged take the color off with alkali Aging of wood 
is often done by leaving it in a bath of acid, and when 
thus treated, the soft parts of the wood sink, and the 


fibers become prominent Thus the appearance of age 


hmparted 


In treating wood in order to give it the appearance of 
vue warm tene is obtained by the use of walnut 
tain more or k diluted, depending on whether merely 
i mellow tene or a distinet brown color is to be ob 


tained, ther ing a wax polish by a cloth or soft 


brush Lnpainted wooden statues are oftenest treated 
in this way, and a brilliant finish is the result The 
hollows are neatly filled with dust, and clumsy and evi 


dent repairs are often made in order to attract atten 
tion, and make it appear more certain that the piece is 
renuine tiowever time gives to old wood a velvet 
finish which is inimitable, and by a little practice one 
can detect this by passing the hand over the surface 
Attempts are made to imitate this tinish by beating the 
objects, especially if they are of oak, with a thong or 


even something harder to reduce the angles and to 


healthy industry in making such “antiques” 
tion. thrives in Egypt. 
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Some Interesting Wiles of the Art Faker 


How Patinas Are Produced to Fool the Unwary, How Old Wooden Carv- 
ings Are Produced That Would Deceive Even the Craftsman of the 
Middle Ages, and How the Work of the Old Potters is Repro- 


duced for the Antique Market 


By the Paris Correspondent of the Scientivic AMERICAN 


The joint between 
An artificial coat 


close up the fibers of the wood, also to produce the ef- 
fects of injury, knocks, and all the usage of time. But 
neither these methods, nor the patient use of sandpaper 
and wax polish, will give to a full degree the polish 
possessed by old wood, although the inexperienced fail 
to see the difference 

The use of the saw was unknown in old days. The 
hatchet was in favor Any grooves or marks due to a 
circular or band saw can at once be detected, and as 
woul was not economized in those days, thin wood 
hould be suspected Old wood was assembled with 
wood pins as a general rule, and was not glued and 
rarely nailed It is often stated that worm holes are 
made in wood by firing small shot into it, but that may 
be doubted. Worm holes can easily be made by suitable 
tools. Wood can be rotted by burying it in the ground, 
then watering the ground with acid, although the pro 


cess is limited, of course, to small pieces, either of wood, 


tone, or metal. 





A supposedly old ivory carving which has deceived 
a connoisseur. 


A false keystone of modern manufac- 
ture, which has been so admirably 
aged that it is almost sure to deceive 
of verdigris has been given to the object. A the enthusiastic lover of antiques. 


Only one familiar with methods of 
faking could discover the fraud. 
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Imitation XVI cen- 
tury Korean pottery 
made in France. 





A false Tanagra figurine made 
of plaster and cleverly paint- 
ed. Because Tanagra figur- 
ines are in great demand there 
is a flourishing European in- 
dustry supplying the market. 


Patina upon copper is produced in various ways, one 
of these being a treatment with sulphur vapors, which 
often gives agreeable iris hves. Oxidation is produced 
by the use of a mixture of salt and ammonia, the 
metal being also attacked if need be by acids such as 
hydrochloric or sulphuric. Metal surfaces are aged by 
a mixture of lampblack and turpentine, which collects 
in the hollows of the relief, but a more permanent treat- 
ment consists in first applying a coat of black varnish 
and then rubbing up the metal so as to leave the black 
parts only in the hollows. <A patina is given to tin 
simply by rubbing it with garlic, or, in other cases, by 
the use of lampblack, but more striking effects are pro- 
duced with antimony butter, more or less diluted with 
water, according to the degree of aging desired. Gold 
and silver are easily aged by applying bisulphide of 
carbon. 

Another class of work frequentiy employed on metal 
objects is that of “embellishing” copper and pewter 
mugs and pitchers. Plates and the like are given extra 
ornaments either by repoussé or by engraving, so as 
to be much enriched. Such frauds are difficult to de- 
tect, for the object as a whole is authentic. But the 
added features can often be detected by examining the 
freshness of the cutting and tool strokes, also the color 
of the patina. <A lack of taste in such ornaments 
is often evident. As regards silverware, the hall-marks 
or other goldsmith’s marks are now imitated upon 
goblets or teapots, or ornaments are often added to 
authentic pieces. In some cases a vessel is made authen- 
tic to all appearances by using simply a real bottom 
piece bearing the hall-mark, and fixing it to a new ves- 
Making 
new pieces by molding is a frequent practice, but here 


sel so that the whole appears to be ancient. 


the hall-mark being molded and not punched is much 
less sharp, and the process can be detected. Great 
numbers of pieces are made by molding. Thus spoons 
are transformed into forks which are most needed in 
silver services, without touching the hall-mark. 
Ancient coins and medals are of course the easiest 
to imitate, and they are produced in quantities by elec- 
trotypers and die workers. By the galvanoplastic 
process an ancient medal can be reproduced with ease, 
and it only remains to put on a patina, to gild, oxidize, 








April >. 1914 


age with varnish, and the like Another plan is to saw 
medals in two and use the most attractive halves, which 
are then brazed or soldered together. Letters or any 
kind of signs can be added to increase the interest of 
the piece, suppressing useless letters by filing them off, 
and in their place the new letters or signs are struck 


on by the use of dies. Other practices are to dip the 
coin in an acid which attacks the relief and changes its 
appearance, making it more difficult to identify frauds. 
For all that, the fraud can sometimes be detected, for 
place the ancient and 


Attention should be given to mold joints, 


in the first medals were coined 
not molded 
which are unmistakable signs of spuriousness. In as- 
sembling pieces, the harmony of the letters on obverse 
and reverse should be noticed, also the unity of the field 
and the border, and the patina. Weighing two medals 
in the hand, one coined and the other molded, for equal 
little the other. 


can be detected 


size the cast medal is a heavier than 


Filing of the mold edge 
As to false patina, verdigris will hardly resist 


often in such 
work 
and 


varnish or other aging sub- 


the action of lemon juice, which bares the copper, 
poiling water removes any 
stances, while the real patina given by time will stand 
the test 
The 
largely 


great demand for ancient armor, which is so 


instance in 
a correspondingly abund- 


used for decorative purposes, for 
panoplies, has given rise to 


ant supply, consisting of shields, swords, daggers, bat- 


tle-axes, and the like. It should be remembered that 
armor and weapons are, of course, of steel and are 
forged, the metal being worked by the hammer and 
























THIS ANTIQUE PURPORTS 


TO BE A MOSQUE LAMP IN 


ENAMELED ASS iT 
WAS MADE BY A MODERN 
FRENCHMAN FOR THE AN- 


TIQUE MARKET 
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gold in fragments or gold leaf is put in and hammered, 
then filed off to the level of the surface. 
detect by lifting the end of the gold wire by a pointed 
from the 
whole design, while in the second case only metal frag- 
A ready imitation is to gild or silver 


It is easy to 


tool, so as to draw out the continuous wire 
ments are found. 
the whole surface by the use of the plating bath, then 
protecting the design by varnish and dissolving off the 
rest of the metal, finishing by a few retouches with the 
chisel to complete the illusion. 

Well 
pieces. 


is most difficult. 
another's 


To detect frauds in ceramics 
known potteries often imitated one 
For instance, the Rouen products were copied at Quim- 
per, Lille, Nevers in France, and also at Anspach and 
Pavia, while the imitated the Italian 
products from Savona, Urbino, and Faenza, and so on, 
Even the experts cannot find 
Counterfeits of Bernard Palissy can be de- 


Nevers works 
so that all is confusion. 
their way. 
tected by noticing marks of the potter's wheel, for the 
real pieces were shaped by hand, being also reproduced 
molding. Tanagra 
Roman lamps, but 


in small number by statuettes 
as innumerable as the 


least, may rather be called reproductions, for anyone at 


are 
former, at 


all familiar with museum specimens can detect them on 
sight, that is, the ones which are commonly sold cheap, 
and which are made of plaster and modeled upon a frame 


backing, then painted and coated with a grainy mate- 
rial, with traces of color or gilding. The real Tana- 


gras were made from molds, and the fineness of their 
details has rarely been imitated. 


Old ivory boxes, statuettes, Gothic diptics, cruci- 
THIS SHIELD HAS ALL THE APPEARANCE OF AN AN 
TIQUE IT 1S APPARENTLY EMBOSSED IN THE OLD 


MANNER AND ITS RUSTED SPOTS GIVE WHAT IS AP 
PARENTLY UNMISTAKABLE EVIDENCE OF AGE FOR 


ALL THAT IT |S A MODERN WORK 
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heim,” 1912-15; Australian station in Adélie Land, 
1912-14). All of these lie on the coast, the most south 


erly being “Framheim,” which was over SOO miies from 
the pole. the 


tively unsatisfactory 


From interior we have only the rela 


observations made by siledging 


parties. To a third class belong the observations made 
on vessels drifting slowly in the ice, as in the 
“Seotia,” and “Deutschland” expeditions. Lastly 
of the latest Antarctic expeditions have secured pumer 


“Belgica,” 


some 


ous observations of the upper air with the aid of kites 
and balloons. The most remarkable series of such ob 
servations was that made by Lieut. Filchner's 
ologist, Dr. Barkow, who carried out no 
flights on 209 days during the ice-drift of the expedition 
in Weddell Sea. On 
to an estimated altitude of 56,430 feet, or about 
10.7 miles. 


meteor 
than 255 


less 


one occasion a pilot-balloon was 
sent 
Much knowledge of the upper air currents 
clouds 


from observations of 


The Antarctic has surprisingly cold summers. 


has also been obtained 


Roughly 
speaking, the warmest month in the year has a mean 
Fahr. (the 
below everywhere inside the Antarctic Circle, in spite 
of the continuous sunshine of that 
the 
temperature may fall to about 60 deg. below zero Fahr.; 
an intensity of coid that can hardly be explained merely 


temperature of 32 deg. freezing-point) or 


season; while in 


the neighborhood of the pole at same season the 


by the altitude of the Antarctic plateau, great as this 
is. The winter temperatures (April to September) are 
remarkably uniform; there is no month of decidedly 


lowest temperature as in the Arctic. At Framheim 
was recorded the lowest average yearly temperature 
AN IMITATION 
PIECE OF RHODES 
FAIENCE MADE IN 
FRANCE AND pe 


SIGNED To 
THE UNWARY 
LECTOR 


Foot 


coL- 











also embossed, and each piece is assembled by riveting. 
and not the 
pieces obtained by 


If the specimens are made of iron steel, 


fraud 
casting are, of course, 


is apparent at once, and all 


false. Soldering or brazing was 
not employed at that time, at least in the great major- 
flexibility, 
ancient armor was made of two pieces of sheet, fire soft- 
Ancient 


ity of cases. To increase its strength and 

ened and beaten together so as to weld them. 
helmets are made of one piece, and only the visors are 
added. 


ing or by sprinkling it with water or acids. 


Patina is given to iron by burying it for rust- 
Exposure 
to weather is also resorted to, or else the piece is dip- 
ped in hydrochloric acid. In these different ways there 
are obtained alterations which give the appearance of 
age. Genuine black patina is imitated by a proper use 
of black varnish, which is then almost entirely rubbed 


off, and for imitation antique glaives in bronze, ver- 


digris is produced by means of salt, moistened with 
Vinegar or lemon juice. Friction upon metal, or sand- 


Black rust 
is, however, often used to conceal soldering or brazing 
which would otherwise be visible. 


paper, is the enemy of such surface patina. 


The remarkable polish of ancient arms is imitated by 
patient rubbing soft cloth with 
wax prepared with gasoline (floor-wax), but an experi 


with a wet encaustic 
enced eye cah readily distinguish between: such polish 
and the real one seen upon ancient steel arms. Dam- 
askeening of arms and armor is imitated or rather sup- 
planted by a process which is easier to carry out. In 
the real work, grooves are engraved in the metal by 
tool and then gold or silver wire is laid in: but in the 
other case the design is simply etched out by acids and 





Some remarkable imitation antiques. 


tixes, handles of arms, are now produced in great quan 
tities to with the 
material or modern ivory 
Cracks are made by dipping in 
fire, thus producing 


meet demand. Special composition 
is employed, with a suitable 
patina to imitate age. 
boiling water and holding to hot 
hue is given by 
fumigations of tobacco, hay. <A bath 
of ocher, rubbing with turpentine and Judaea bitumen, 


Round 


expansion and cracking, and a mellow 
tanbark or wet 
licorice juice or lampblack, are all employed. 
the 
bottom, and 


shapes can often be detected by noticing circular 


marks of the lathe, for instance on a box 


various patinas can be washed off with alcohol or even 


water. Celluloid is sometimes employed for this pur- 
pose. 
Antarctic Meteorology 
HE meteorology of the Antarctic was altogether 


enigmaticai a little over a decade ago. To-day the 
observations of the numerous recent expeditions are be 
ginning to make clear its principal features, though 
much work in this line remains to be done. The most 
comprehensive summary of the subject is that published 
by Prof. W. Meinardus in the January number of the 
Geographische Zeitschrift. 
servations have now been made at three fixed stations 
in West Antarctica (the Swedish station at Snow Hill, 
1902-03; French station at Port Charcot, 1904-05; 
French station on Petermann Island, 1909), and at five 
in East Antarctica (“Southern Cross” station at Cape 
Adare, 1899-1900; station, Kaiser Wilhelm 
Land, 1902-08; English stations at MacMurdo Sound, 
1902-04, 1908-09, and 1911-13; Norwegian station “Fram- 


Series of meteorological ob 


‘Gauss’ 


heretofore found anywhere in the world; viz., 15.4 deg 
below zero Fahr. Prof. Meinardus advances a novel 
and interesting theory of the atmospheric cireulation 


in the Antarctic. Between latitude 60 and 70 a trough 


of low barometric pressure runs around the globe; south 
of this the pressure rises, forming the polar anticyclone 
The strong easterly winds of the Antarctic coast he be 
lieves to be fed by air brought from lower latitudes by 
the cyclonic circulation. This explains why they are 
not dry winds, as they would be if they came from the 
interior of the continent and belonged to the anticyclonic 
shallow 


circulation. Lastly, the polar anticyclone is a 


one, and in the interior does not even extend as high 


as the land itself. Above it lies a polar cyclone, which 
draws in air from the north. This air comes from a 
vast oceanic region, and its moisture feeds the great 


continental glacier under which Antarctica lies buried 
making good the loss due to evaporation and to the 


tlow of glacier-ice into the sea. 


The 100-inch Telescope 


HE vicissitudes attending the task of building a 
100-inch reflector—by far the largest telescope in 
the world—for the Mount Wilson Solar Observatory 


have been watched with interest and anxiety by astron 
omers for nearly eight the 
grinding of the great assured 
active work has been begun on the construction of the 


years. At last suecess ful 


mirror is so far that 





mounting and dome. Foundations have been lald for 
the observatory building, and the telescope pier is about 
finished. The latter measures 20 by 45 feet at the 


ground-level and is 33 feet in height 
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Driving Machine Tools With a 
Motorcycle 
\ MECHANICAL genius in Gettysburg 


} le to 


Pa.. not only rides hi motorcycle 


and from work, but keeps it busy in hi 


shop. He has rigged a device that make 

it a portable power plant, operating hi 
grinding machine ii pecialt l harp 
ening lawn mowe! 1 he « ale e hi 

day's output wit ‘ labor by this meth 
od The engine i kept cool by fans, 
one on eacl id f the machine which 
keep ‘ i l air b ing on it 
while running, and the machine often op 
erates half a da it a time without over 
heating 


Giant Penguins 
T HE accompanying photograph show 


four giant penguins from the Antarcti 


(South Georgia) rhe two parent birds 
are white and dark brown rhe young 
bird ire covered with long gray-brown 
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Motorcycle as a power plant in the amateur’s shop. The engine is kept 
cool by means of fans. 
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in diameter. They are each connected to 
four horizontal piston pumps, one of which 
can be seen in the foreground. The entire 
capacity of the pumps is upward of 360, 
000 cubie feet per 24 hours. Owing to the 
fact that the city uses part of the water, 
it was decided to discontinue the use of 
Seine water in 1893, and to obtain a purer 
supply from a number of large wells in the 
region of the Seine, so that the pumps 
now deliver pure water to the city, this 
being further passed through sand filters 
located near Versailles. 


A Light Machine Gun 

NEW French machine gun has recent- 
i ly been adopted by the American 
army. This weapon is hardly larger than 
the rifle carried by the soldiers, and yet 
is capable of tiring 200 to 500 steel bullets 
per minute. It takes two men to operate 
it. One man feeds the long strips of cart- 
ridges into the breech of the gun from 
the right, while the other man aims and 
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Four giant penguins from South Georgia which have been presented to the 
Rotterdam Zoological Gardens. 


hair: itis, in facet, more like hair than like 
down or feathet These penguins are 
giso known as “royal” penguins, because 
of the appearance as of a regal mantie 
that fastens around the throat and hangs 
over the stumpy wings. The young have 
net yet grown such a mantle These birds 
have just been presented to the Rotterdam 


Zawlogical Gardet ind every care will 
be taken to make them survive a Dutch 
summer rhey walk upright and are very 


tie 


Water Power Pumping Plant of 
Paris 

FEMI water-wheel plant installed upon 

I the Seine at Bougival and krpown as 

the “Marly machine” is one of the curiosi 

Installed i 


ties of the suburbs of Paris 1 
ISDS in order to raise the water of the 
Seine up to Versailles for the use of the 
numerous fountains and basins of the 
chateau and also for the town water sup 
ply, the present plant has been in con 
tinual operation since that time, and is 
likely to hold out for many years to come 
rhe first Marly machine was built in 1686 
It used quite a number of water-wheels, 
together with such a pumping outfit as 
could be centrived at the time, and was, 
in fact, quite a success in such a primi 
tive stage of the engineering art But in 
course of time the plant finally wore out, 
and was first replaced by a small steam 
engine plant, which was seurcely able to 
elevate enough water for the city use, not 
to speak of the fountains, but at a later 
date it was decided to erect the present 
outfit under the direction of the eminent 
engineer, Dufrayer rhe wheel house ex 
teuds part way seross the Seine, and the 
water flows underneath the building so as 
to drive the undershot wheels, these being 


five in number, 15 feet wide and 40 feet 
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Folding bandstand on wheels, which is hauled around to various parks 
where public concerts are given. 























The forty-foot water-wheels of the “Marly machine,” which pump the 
water for the fountains of Versailles. 


Thirty-five-pound, air-cooled machine gun, capable of firing 200 to 500 
shots per minute. 


keeps the stream of bullets pouring in the 
right direction. The gun weighs only 35 
pounds, and, therefore, can be easily ear- 
ried by one soldier. It dismounts in three 
pieces, which can be assembled again for 
action in 10 seconds. It works close to 
the ground, and the operators lie on the 
ground, which does not make prominent 
targets of them. No heavy tripod is neces- 
sary for its mount. The objectionable wa- 
ter jacket of other machine guns is elim- 
inated and an air-cooled radiator takes 
its place, which saves about 25 pounds in 
weight. The cartridges used are in strips 
of 25 each, and are the same as used by 
the soldiers in their rifles The bullet 
weighs one half ounce, and is of steel with 


a lead center 


Folding Bandstand on Wheels 
p* IVIDENCE, R. L., hires bands to give 


free concerts once a week in each of 
the parks seattered about the crowded dis 
tricts. But the city did not care to build 
bandstands at each park, since each is 
used very little. Accordingly, the Park 
Commissioners had a_ portable folding 
bandstand built for them. When the out- 
fit was completed it weighed 3,400 pounds. 
The stand, when open, has floor space of 20 
by 35 feet, and will hold thirty-five chairs. 
The rims of the wheels are very wide so 
as to protect the park = grass. When 
opened, the sides are supported by upright 
pieces which extend sufficiently far above 
the stand for electric lights to be suspend- 


ed from them. 


The United States Forest Service is 
using gasoline railway speeders for fire 
protection purposes. They follow up trains 
on steep grades where sparks thrown out 
by forced draft are likely to start fires. 
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Hands Misplaced in Egyptian Paintings and 
Sculptures 
By James Arthur 
y! RING a journey up the Nile in 1908 T noticed, for 
l the first time, a strange mixing of right and left 
hands in ancient Egyptian art, although I had been in 
Egypt before. So marked 
is this error that, I think, 
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through a gland in the boat deck. The boat is hoisted 
by chain, which is doubled from the head of davit, led 
through a single sheave block, to which is attached a 
patent disengaging gear, which is absolutely automatic 
and cannot fail; for as soon as the boat is water oorne 
the gear is bound to disengage. 


Two men can launch the lifeboat in 50 seconds. The 





a count would show hands 
properly placed to be in the 
minority. In Fig. 1 we 
have Rameses I making 
an offering to the god 
Osiris, with two right 
hands, while the _ god's 
hands are correct, the “Key 
of life’ in his right. In 
Fig. 2 Seti I is shown hold 
ing up his elaborate offer 
ing to the goddess Isis, 
with two left hands. The 
hands of the goddess are 
reversed. She holds the 
“Key of life” in the right 
hand at her left side! In 
these four we have all pos- 
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New Way of Treating Raw Silk 

NHERE is perhaps no industry in the country that 
| has gone through so many stages of experimenta 
tion as that of silk dyeing, and it is by reason of this 
very fact that the silk industry has grown to such enor 
mous proportions in the United States. A new process 
is now being used in the large silk-dyeing houses for 
the purpose of loosening 
the slender threads of raw 
silk that compose the skein, 
so that they will more 
readily “take” the dye 
When the silk arrives at 
the dye house, after being 
packed in bales perhaps for 
months, the tiny threads 
are so closely pressed to 
gether that they must be 
separated as much as pos 
sible, and as this is not 
practicable by mechanics! 
means, chemical processes 
must be resorted to. 

Formerly this object was 
accomplished by using 
large boxes, about thirty 





feet long, three feet wide 








sible combinations: two 
rights, two lefts, right and 
left reversed, and right and 
left correct. When we con are correct. 
sider that this went on for 
thousands of years it looks amazing. Surely the art 
ists know what they were doing? Then how about the 
public? In trying to find some reason I noticed that 
the sculptor placed the thumb next the eye of the 
observer. This quite regardless of accuracy, it will 
not do to say “convention. We have plenty of con 
ventions, especially in fashion plates, but we do not 
reverse things 

These photographs are from sculptures in the sixth 
Egyptian room of the Metropolitan Mu 
seum of Art, New York city An Egypt 
ologist writes me that he cannot find any 
thing printed on this matter either before 
or since 1908, in which year I mailed 
postal cards from Egypt, showing the 


errors. 


A Sectional Dumping Car 
} ERETOFORE most of the dumping 

of roadbed material for electric lines 
has been done by platform labor. A mod 
ern type of dump car has recently been de 
veloped that not only does away with the 
unsightly string of dump cars formerly 
used, but eliminates the danger of running 
such a train of cars through congested city 
districts, and at the same time reduces 
the cost of platform labor about 50 per 
cent. Through the suggestion of the Pub 
lic Utilities Commission and the co-opera 





Fig. 1—Rameses making an offering to the God 
Osiris, with two right hands, while the God’s hands 


Goddess are reversed. 


block can be recovered in 40 seconds ready for hooking 
on the second boat. On the “Titanic,” the time occu 
pied in rounding up and clearing manila tackle was 1 
hour 15 minutes prior to hooking on the second boat, 
while the time taken on the “Olympic” at Southampton 
was 25 minutes, with 12 men operating. The lowering 
is under efficient automatic brake control, enabling one 
man to lower with speed and safety, on an even keel 


The hook being positive in action releases the load auto 


and three feet high. These 


Fig. 2.—Seti I holding up an elaborate offering to boxes were filled with a 
the Goddess Isis, with two left hands. Hands of 


weak solution of phosphate 
of soda, and the silk skeins 
were suspended on small 
wooden rods placed across the top and extending a few 
inches beyond the sides of the boxes. The silk was then 
moved back and forth in this bath by two operatives 
working together, one on each side of the box Af fre 
quent intervals the silk was turned by the workmen so 
that all parts of it became immersed in the liquor. ‘Thi 
process continued for about an hour, when the silk wa: 
taken out, washed and dried. The operation was ré 
peated several times while the silk was passing through 
the various stages of preparation for dye 


ing, and it was slow and laborious work 








By the new process the phosphate of 
soda, of five degrees specific gravity, and 
heated to fifty deg. R. is placed in a4 series 
of rubber tanks, these tanks being con 
nected with large hydro-extractors, each 
having a capacity of four hundred pounds 
of silk. Each one of the rubber tanks is 
supplied with a coil of lead pipe placed in 
the bottom through which a constant pre 
sure of steam is forced for the purpose of 
heating the liquor to the required degree 
The strength of the phosphate of soda 
solution also varies somewhat, according 
to the kind and quality of silk to be 
treated. 

The silk is packed loosely in the hydro 
extractors, so that the phosphate of seda 
may thoroughly permeate every part of if 


and the machine is then slowly revolved 





while the phosphate of soda is pumped 





tion of an electric line and well-known car 
builders of Springfield, Mass., the electric 
dump car shown herewith has been devel- 
oped. The new car has four compart- 
ments which take the place of three cars of the old 
type. The sections can be emptied separately, or at one 
time. When all are dumped it requires but one minute's 
time. The dumping is done by cables attached to the 
lower corners of each section, and which run over 
sheaves at locations 3-3 and 4-4 When fully loaded 
the new carrier conveys 24 cubie yards of crushed 
stone, each separate section having a capacity of 6 
cubie yards. Weight of car with maximum load is 
tons; without, 21 tons. The car is equipped 
with four 40 horse-power motors, and air 
brakes, It was built at ai cost of 
about $6,000, In the cab of the car 
is a 10 horse-power motor for dumping 
the load. 


Single Boat Davit 
6) NE of the chief disadvantages of the 


common system of launching lifeboats 
lies in the use of two separate tackles 
which must be operated separately. Dur 
ing the panic of a shipwreck this is a 
source of serious confusion. 

A new system of center slinging has 
been devised by Capt. Graham, a Glasgow 
shipmaster, which permits of using but a 
single davit, thereby greatly simplifying 
the launching operation. The accompany- 
ing photograph shows a davit of this type 
designed to handle a 28-foot lifeboat 





Car that may be dumped a section at a time. 


matically as soon as the boat is water borne. The chain 
travels over a sprocket wheel and stows in the hollow 
bottom of the davit No handling is required, while 
fouling is entirely avoided. The davit may be readily 
modified to be operated by an electric motor 

The single davit has been subjected to most ex 
haustive tests by the British Board of Trade at vari 
ous ports in Great Britain and has gained a certificate 


of approval for passenger vessels. 





into it from the rubber tanks As soon 
as they are filled the flow of soda is turned 
off and the hydro-extractors continue to 
revolve slowly for about an hour. In thi 
way every part of the four hundred pounds of silk 
which they contain is thoroughly permeated, and tlie 
fine threads of silk loosened in the skein and separated 
from each other, so that they can easily become satut 
ated with the other chemicals and dyes used in th 
process of dyeing 


At the expiration of an hour the hydro-extractor is 





wed te 


stopped and the phosphate of soda solution ; 
run back into the rubber tanks until the machine | 
empty. The hydro-extractor is then rapid 
ly revolved or “whizzed” for ten or fifteen 
minutes until the silk is thoroughly dry 
It is then taken out and a fresh supply of 
silk is put into the machine. The silk is 
washed on a washing machine, dried in @ 
smaller hydro-extractor, and is then ready 
for the subsequent processes. By mean 
of the new method of treating the silk the 


output of the dye houses is increased 





about one fourth and the cost of treating 
the silk materially reduced 


Sponges as a Fertilizer.—Mr. Josep! 
G. Smith of the United States Burean of 


Soils has called attention to the present 


use and future possibilities of the logger 
head sponges of the Florida Keys a i 


fertilizer. They are said to grow in count 
less thousands in shallow water, where 
they are easy to gather, and citrus groves 
on the neighboring mainland have been 


fertilized with them with ver tisfac 





weighing 1% tons. The davit has a swivel 
bearing in the promenade deck and passes 


Launching a lifeboat with a single davit. 


tory results. 
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rhe devoted to the 


questions 


department i 


inv 


interests of pre 


The Motor-driven Commercial Vehicle 


ent and prospective owners of motor trucks and 


relating to mechanical feature operation and management 


The 


motor 


delivery wagons Editor will endeavor to answer 


of commercial vehicles. 











The dumping truck serves a 














variety of purposes. 


Giving the cow a ride. 























The Motor Truck on the Farm | duce to the city in one i id as could be|is interesting to note the tendency toward | while resting upon a “dead” wagon, which 
: : earried by one wagon and team, and he| inereased efficiency by reducing idle time| can be moved either by hand or by horses 
By Ross Babcock, M.E. does it in a fraction of the time, and at a/|to the minimum. The removable body has| nearer to the work as the loading pro- 
2 the imaginative man, the place of | fraction of the cost of his horsed equip- | had an exemplary effect in promoting effi-] gresses. The truck chassis is in the mean 
the horse on the modern farm already | ment ciency time employed in doing other work, or, 
has been taken by the massive motor truck For work of the kind, the heavier type In operation, the removable body—gen-| where several removable bodies are used, 
nd the seareely ik feebly kicking gaso-| of vehicle of from three to five tons capae- | erally there are several of them where the|in transporting a load in one of them. 
notor-of-a rk. For though there | jty is the best, and in this connection it| volume of the work warrants—is loaded| “Dead” wagons are not necessary, of 
wm me thought in the expression “the course, though they are a convenience. 
el must go the uggestion is there The removable bodies may be dismounted 
just the same—and it is a suggestion that | ’ (by the power of the engine, be it added) 
j the more potent because of the rapid , 5 t, upon suitable platforms conveniently lo- 
trides that have been made by the farm- i , eated. 
er during the past year in adopting for Ba How does all this affect the farmer? 
his very own the type of horseless vehicle Let us suppose a hypothetical case which 
that was «de ped primarily for more may not be so hypothetical after all. 
densely populated trade centers, where Farmer Smith is located, say, three or 
the call of the « and the smell of the four miles from his nearest railroad ship- 
il never penet ‘ ping point. What will one three-ton 
Part of th uggestion is conveyed by chassis and three removable bodies do for 
the very evident manner in which the him? 
resent-<day motor truck builder is endeay Assuming that one body is continually 
oring, either directiy or indirectly, to cater on the chassis en route to or from the sta- 
to the needs of the farmer He is en tion, which is the theory of motor truck- 
deavoring not nuch to give the farmer ing for real efficiency, the other two rest 
vhat the manufacturer thinks he ought on easily erected loading platforms near 
to have as te give him what he wants, to, or actually in, the field where the har- 
ver once rgetting, however, that minds vesting is being done. The truck returns 
trained to the ways of the draft animals from the railroad station minus its body, 
may not be quite as quick as are other which is unloaded during the time the 
minds to gra the ignificance of spe- truck can return to the field, pick up an- 
clally developed vehicle that not infre other loaded body and make the trip to 
juently appear to the less sophisticated | the station. Arrived, the unloaded body is 
man somewhat as round pegs in square substituted for the loaded one and the 
thevle | — process repeated as many times as may 
The munufacturer ha hown by his at-! be necessary. 
titude that he is willing and anxious to By such means it is possible for the 


‘ping hand to the man behind 





the plow—to assi him to a better place | 
in the world by solving at least a part of 
h transportation problems for him And 
that the manufacturer really is sincere 
j his manifestations scarcely permits of 
question, for he knows that as a general 
rule the farme wi be far more consider 
ite of h power-driven equipment than 
will the average individual engaged in 
me other business, and that the ultimate 
benefit will be as much his own as it is 
the farm 
in man respect the farmer whose | 
neres lie wi na radius of fifty miles or 
of a big me wis has a distinct ad 
vantage over hi brothers whose farms 
are located less cor veniently to the ulti 
mate market Iie can, if he will, trans 
ort at len t paurt-——probably the more | 
perishable part if his produce by motor | 
true more quickly than by railroad in a 
reat many ca tnd with greater cer- | 
tainty that it wi each its destination on | 
time and in prime condition | 
As just one concrete example of the 
superiority of the motor truck over the 
horse-drawn vehicle, the case of one in 
fluential Long Island farmer may be cited 
With «a five-ton .truck, this man, whose 
farm is situated about thirty-five miles 
from the New York market, carries twice. 
ind sometimes three times, as much pro 





farmer to get all of his produce actually 
on the market days before “the other fel- 
low,” and, therefore, he is in a position to 
command better prices. 

Needless to truck 
always can be used as a tractor and quite 
frequently it is possible to load the truck 
itself and then to hitch an ordinary pro- 
duce wagon on behind for a trailer, in this 
way practically doubling the capacity of 
the truck 

| Where the ordinary 
trailer, 


point out, a motor 


produce wagon is 
used for a a of 
warning against excessive speed should be 


however, note 
|}apparent, for obviously the wagon is not 
be ex- 
of 


progres 


for speed and cannot 
under the strain 
of 


constructed 
pected to “stand up” 
other than 


sion. 


a moderate rate 
As a means of carrying dairy products 

to market, to 
| said in favor of the lighter power wagons. 


a nearby there is much be 


They are economical and comfortable, for 


as a rule, they are better sprung than 
are their horse-drawn predecessors—they 
|}must be better sprung to protect their 
mechanism—they are easily operated, and 
last, but net least, no weather holds 
terrors for them. They will fairly skim 


over ice and snow, and there is no neces- 
Similarly, they 





sity for curtailing speed. 





Piling on a generous load of cabbage heads. 


offer exceptional opportunities for provid- 
ing protection for the operator, for though 
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LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 

All communicaticns strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent request This explains our 
methods, terms, etc.. in regard to PATENTS, 
TRADE MARKS. FOREIGN PATENTS, etc. 
All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 
361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


are 


free on 








Classified Adwestinaasiate 


No 
Count 
All orders must be accom- 


Advertising in this column is 75 cents a line. 
less than four nor more than 12 lines accepted. 
seven words to the line. 
panied by a remittance. 





AGENTS WANTED 


AGENCIES WANTED for Australia or N. 8. 
Wales Articles of merit and patents ees 
preferred. References and instructions cabled. ) 


Stewart, Box 1915, G. P. O., Sydney, Australia, 
BRAZIL. 
SHALDERS & CIA. desire to have information, 


catalogues, etc., showing prices and discounts of arti- 
cles manufactured in America. “hey offer their 
services as representatives of American firms in 
Brazil Address; Caixa Postal No. 356 Riojde Jan- 
eiro, Brazil, South America 


BUSINESS OPPORTUNITIES 
WE INVITE CORRESPONDENCE with paten- 
tees of articles having merit, who wish to ex Joit or 
sell patent rights in Europe We have special facili- 
ties inGermany. Address, Merit, Box 773, New York. 


COTTAGE FOR SALE OR RENT 


SUMMER COTTAGE ON MAINE COAST for sale 
or for rent, fully furnished. 11 miles east of Portland. 
Frequent steamboat service Address Charles P 
Sherman, 1001 Chestnut St.. Philadelphia, Pa 


AMERICAN AND FOREIGN 
PATENTS FOR SALE 
“SHIMLESS " ADJUSTABLE BEARING, finest 
adjustment secured instantly without removing cap, 
eliminates scraping and filing. tlue-print on request 


Walter I. Chinnick, East Clinton Ave., Trenton, N. J 
SCIENTIFIC APPARATUS 
GLASS APPARATUS, thermometers for scien- 


tific and industrial laboratories, surgical glassware, 
experimental work For further particulars address 
Laboratory Supply Co., 128 State St., Rochester, N.Y. 


VALVE CLEANER 


FORD OWNERS. Wall's Ford Valve Cleaner 
will clean carbon from valve seats without removing 
cylinder heads Automatic rotating motion Easy 
to operate. $2.00 delivered. Send for circular. J. H. 

I 








Wall, Bristol, R. 
INQUIRY COLUMN 
READ THIS COLUMN CAREFULLY. You 


will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not res- 
pond promptiy the inquiry may be repeated. 
Munn & Co.. INc. 


Inquiry No. 9355 Wanted the name and address 
of the maker of triplex glass 

Inquiry No. 9356. Wanted the name and address 
of a manufacturer who can build an automobile wheel, 
also a cigar vending machine Concerns in the mid- 
dle West preferred 

Inquiry No. 9357 
of a manvfacturer of a machine 
favors and cups 

Inquiry No. 9358 Wanted the name and address 
of maker of a machine to cut all granulate leather 

Inquiry No. 9359. Wanted the name and address 
of a firm that makes razor blades for all makes of 
safety razors. 

Inquiry No. 9360. Wanted the name and address 
of parties making pipe fittings such as ferrules, stems 
and bowls such as could be used in the making up of 

calabash pipes for smoking 

Inquiry No. 9361 Wanted to buy a Nut Crack- 
ing Machine, especially good for Pecans. 

Inquiry No. 9362. Wanted the name and address 
of the makers of a machine for splicing ties. 

Inquiry No. 9363 Wanted the names and ad- 
dresses of manufacturers of machinery for printing 
on intaglio copper plates. 


Wanted the name and address 
for scalloped paper 


Inquiry No. 9364. Wanted the name and address 
of buyer of mica in a crude state 

Inquiry No. 9365. Wanted the name and address 
of a manufacturer of machinery for embossing tin 
foil as is used in packing c igarettes 


Inquiry No. 9366. Wanted the name and address 
of a manufacturer of wire wheels, front axles com- 
plete with steering or separate, light sheet metal 
bodies, fuel tanks with cocks, pressed steel frames, 
mufflers, motors of the we. colladar opposed type, 
cushions and many smaller parts for cycle cars. 


Inquiry No. 9367. Wanted the name and address 
of a manufacturer of an automatic centering machine. 

Inquiry No. 9368. Wanted, the name and address 
of glass-bottle manufacturers or glass blowers who 
can manufacture a glass bottle and perforate it with 
some 12 small holes, in large quantities for export, 
to sell at a popular price 

Inquiry No. 9369. Wanted, the names and ad- 
dresses of users of Indian Steatite (Soapstone), Cor- 
undum and other Indian minerals, in quantities. 

Inquiry No. 9370. Wanted the names and ad- 
dressess of manufacturers of small wooden articles, 
particularly in such soft woods as pine and fir, for 
articles such as toys, furniture, etc. 

Inquiry No. 9371 Information wanted where one 
could buy or have made to order machine to be used 
for making solid back brushes. 

Inquiry No 2 Wanted the name and address 
of manufacturers of a collapsible box about 12 inches 
square it must be strongly, made ,to ,withstand 
rough usage in transit. " 
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the horse may be overloaded by such extra 
weight as is represented by a closed “cab” 


the power wagon carries it easily. 


Buying the Truck on _ the 
Instalment Plan 
By James McLean Helford 
N many 
of a motor 
both of 
has become convineed that a com- 


the intending 


truck 


instances, 
chaser is confronted 
with one or two difficulties 


after he 


merical vehicle installation will prove 
profitable in his business. He may be un- 
able to supply the necessary capital to} 


purchase an expensive truck outright; 


he have so large an investment 


may 


horse and wagon equipment that he could | 


their value into cash. 


it would prove far 


not convert 
In the latter 
more profitable for 


easily 
instance, 
the owner to sell his 
horse and wagon equipment piecemeal and 
of 


as his business war- 


to invest immediately in one or more 


the necessary trucks 

rants. 

Sut 
trucks, 
offer 


to such would-be purchasers of mo- 
manufacturers and deal- 
While there 
more or less odium and 
attached to the 
represents a pure 


tor many 


ers relief. seem 


to 
instability 


may 
sense of 


“instal- 


be 
word 
ment,” it and simple 
business proposition, and is a plan where- 
by 
to 
Just 
for 
floatation of bonds or 


reputable merchant is enabled 
continue profitable 
as no large office building is erected 
without the 
so should 


many a 
with a enterprise. 
“cash” or is completed 
mortgages, 


it hardly be expected that every large 
business house would be willing te pur- 
chase its entire commercial vehicle equip- 
ment in a lump sum. But if a man de 


sires to take advantage of any of the sev 
“part payment” 
he must 
dealer 


eral instalment or plans 


of 


vince 


first con- 
or of his 
financial standing. It is 
that the credit depart- 
takes an 


selling motor trucks, 
the 
reliability 
evident, therefore, 
ment of the manufacturer 
important position in regard to these time 
and the record of the in- 
purchaser is carefully investi- 


manufacturer 
and 
truck 
sales, business 
tending 
gated. 
Further 


do not 


than this, 
with 


the truck companies 
look favor upon propositions 
in which it is that the 
purchaser is depending upon the truck it- 
self to to 
the payments and interest when they be- 
handling, wrong 


condition 


found would-be 


show a sufficient profit meet 


come due. Improper 


routing, or many another can 





pur- | 


even | 


or)! 
in | 





seriously affect the earning capacity of a 
the intending 
be able to} 
before he 
the re- 


and therefore 
of 


sources of 


motor truck, 


purchaser must necessity 


show other income 
can be considered:a fit subject for 
ceipt of a the 
The purchase of a truck in such a manner, | 
integ- | 


ear on instalment basis. | 


betokens strict business 
being the rather 
tionable that 

it becomes a high-class, legitimate prop- 


therefore, 
rity, and far 
undertaking 


from ques- 


many consider | 


osition. 


One large concern that has recently 
adopted the instalment system of selling | 
trucks charges the full list price for ‘ve- 


hicles so purchased. Twenty-five per cent 
of this list price is exacted to include ‘the 


delivery of the truck, and the remainder 


is due within one year, in the form of 
twelve, equal, monthly payments. These 
payments are guaranteed by notes which 


bear six per cent interest and which, in 
some instances, must be indorsed by the 
dealer consummating the sale. In addi- 
tion, the purchaser, upon delivery to him, 
must insure the truck for one year to 
cover fire, accident, and liability, and 
while such policies may be made out in 
the buyer’s name, they must bear an in- 
dorsement in the form of a “rider,” sign- 


to the manufacturers the amount 
may ap- 
par- 


ing over 
of the policy, 
pear’’- 


interest 
in insurance 


“as their 
-as it is stated 
lance. 

This provision regarding the insurance 
because the manufacturer holds 
the truck until the last of the 
together with interest, has been 
paid. In order establish this title, a 
lease or a chattel mortgage on the truck 
must be executed before the proper officer. 


is made 
title to 
notes, 


















Inasmuch as the law regarding the nature | 


of such an obligation varies in different | 


IRESTONE Tire Service Shops stand 


back of your delivery systems. 


They 


will help you keep your trucks in ser- 
vice at reduced expense. All large trucking 
centers offer Firestone service facilities, 


completely equipped to build entire new 


wheels if necessary. 


If your trucks are not yet equipped with Firestone 


Quick Removable Rims of S. A. E. 


Standard, turn 


them in now to be standardized. 


This will allow your own drivers to change a tire, even 
on heaviesttrucks, in a few minutes with ease and sureness. 


Firestone Tires, suited 


to your needs, 


on Firestone 


Rims, 


backed by Firestone Service Station help, insure lowest cost and 


highest efficiency. 
the Firestone man. 


Write for truck equipment catalog or call for 


Firestone Tire & Rubber Co., Akron, 0.—All Large Cities 
‘America’s Largest Exclusive Tire and Rim Makers’’ 


Pneumatic Tires, Truck Tires, Pleasure Electric Tires, Carriage Tires 
Cycle Tires, Fire Apparatus Tires, Rims, Tire Accessories, etc. 





Applications for examination for this position wi 


be received by the 


MUNICIPAL CIVIL SERVICE 
COMMISSION 


Until 4 p.m., Tuesday, April 28 


Candidates must have knowiedge of projection, 


perspective and general drafting Must be able to 
ay out and letter a title, plot from engineering 
notes and to various scales; to compute areas 
curves, quantities, etc., essential in drawings of 


engineering work. 


Special training in mechanical, architectural, struc 
tural or topographical drawing NOT required 
Minimum age, 18 years; salary, $1200 to but not 


including $1800. 

Numerous vacancies, 

Application Blanks to be had at Application Bureau 
Room 1417. Municipal Building, Manhattan, or 


sent by mail on receipt of stamps 





Municipal Civil Service Commission 








EPICY CLIC TRAINS, which rem an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., nde and all newsdealers. 


Delivered 33 you >, FREE 


on Approval and 30 days Trial 
Ly 






but write today for our big 
1914 catalog of “‘Ranger 
ces so low : oe will 


SEND NO MONEY 


Bicycles, Tires and Sundri 
astonish you. Also particulars of our 
to deliver you a Ranger smayele ¢ on one month's free 
a cent Sergeuse toy 
BOYS i2: make money Coton evdens for ot: 
D fires a Ming ms eundries, etc. from our bi; 
‘stree. I tains ‘combination offers” 
for re ee old Fk 6 like new at ver pe cost. 
Also much Sostel | bicycle patermetion. Send a 
'ACTORY PRICES jirect to you. panna can 
Low F. offer such values and such 
terms. You cannot afford to buy a bicycle, tires or sundries 
without first learning what we can offer you. Write now, 


MEAD CYCLE CO., Dept.8175, CHICAGO, ILL. 






















Starrett 


Combination 
Square — 


Here’s a tool that every me- 
chanic and every man who works 
about his house should have. 


It’s a try-square with a s/iding head 
which may be fastened at any point 
on the grooved scale which serves as 
the blade. In the head spirit 
level, and one face is at an angle of 45 
degrees so that this tool may be used 
as a rule, level, bevel, depth 
gage, and marking gage. In additior 
it may be purchased with protracto 
head and center gage for fine work. 


is a 


square, 


Ask your hardWare dealer to show 


and other Starrett Tools. Send to us 
320-page catalog No. 20B, showing 
styles and sizes of tools with prices 


“he LS Starrett Co. 


NWorlds Greatest Soolmahers 


> Athol, Mass. 


you this 
now 
2100 


fof our 


free 
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ax eet 


Fraction of the Expense 


» Time and again you’ve longed to own a launch 
longed for some means of skimming about 
over river and lake without paying the penalty 
with a tired, aching back and blistered hands. Often you 
have wanted to go far across the lake or way down the 
river where fishing and hunting are best. 
j thought of the long, tiresome row, yo yu became discouraged 

and denied yourself a world of fun and pleasure. ‘Those 
Your dreams and longings for a power 
1 to the fishing or 
can now be 


H But when you 


days are past now. 
driven boat—one that will quickly take you 
hunting the camp or summer home 
realized And realized at an expense far below your fondest expecta- 


tions. All you need is a common row boat and a 


ener 


grounds, 

















¥ 
~ 
! the handy little motor that attaches to the stern of any row boat by simply turning 
. ne two thumb = ws, immediately changing it intoa re ible little launch. It de ps 
ou y HL} ce Po nsnas th a rudder like 1 launch not by the prope t Rudder is of our 
| folding tone-dlodging type [Pa ipplied for] Weedle s] pelle protected 1 
antaal fir Motor is adjustable t my angle or depth of stern tarts with half 
imn of the f “ Weighs but . Drives row boats m s an hour or 
el w enough to troll Can be run in salt or fresh water Furnished with battery 
¥ ignition or reversible magneto. Send for beautiful cata 
Sporting Goods and Hardware Dealers Wanted 
ne oO ’ tising is creating a tremendous demand for this remarkable little motor. We 
~— imu have good reliable de slers everywher € Write for our proposition 
Ms, 
et “F or Larger Launches etr Sil, 23150 
‘ g Perfection f 
~~ * To omp)ste line of marine motors from 2to ¥ H. P | nit 
ne to four cylinders sey have absolutely proven their Power 
re t for both pleasure and work boats during the ten Plant 





the been in service in all parts of the world, 

A!) conditions All working parts are enclosed, pre 

vs plas h of oi! and catching clothing Women and 
hildre them with perfect safety. Send for our free 
Marine ‘Me tor Hl $00 


The Caille Perfection Motor Co. 


World's Largest Buliders of Two Cycle Marine Motors 


1404 Caille Street Detroit, Michigan 


EO a 








There’s Money i in 
Agricultural Blasting 


WE TEACH YOU FREE 


Our extensive national advertising yields thousands of inquiries from farmers, 
erchardwts, etc., who need blasters to clear land, blast ditches, holes for tree 
planting, tight subsoils, etc. More than twenty million pounds of agricul- 
tural dynamite used in 1913. We refer all inquirers to nearest blaster, 
supply free advertising matter and help you get the business. We want | 
Mtv start in this independent business, reliable men who have $200 
\, capital fos tools, magazine, and running expenses. 


\K White fos free booklet No, 2-B 


Agricultural Division, Dua Pont Powder C yy. Wilmingt 



























































| MOTORISTS AND CHAUFFEURS 
ELECTRI MOTORS sipdiepsse ae henge disse sealer ip 
Dynamos ||| CUT YOUR GASOLINE BILLS Vs TO! 
Be a Insure Your Car against Fire from Back-firing! 
ee «se, ose) S. P. VAPORIZER | << +9? 
ROTH BROS. & CO. Saving | PRICE $3.00 vivonprenys 
198 Loomis Street, Chicago, Ills. - i we w alua le le s ~ tn liate 
S. P. VAPORIZER CO., 125 East 23rd Street, N. Y. 





SELENIUM AND iTS REMARK, ABL E 
PROPERTIES ave fully described in Scientific a 
American Supplement 1430. The paper is illustrated 


by numerous engravings Price 10 cents. For sale 
by Munn & Co., Inc., and all newsdealers. 


CRUDE ASBESTOS 


DIRECT FROM MINES 
REP R. H. MARTIN 


PREP ARED 
Asbestos Fibre | ogrice, st. PAUL BUILDING 
220 Broadway, New York 


for Manutacturers use 


ELECTRONS AND THE ELECTRONIC 
THEORY are discussed by Sir Oliver Lodge in 
Seaenthe Amencan Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 


For sale by Munn & Co., Inc., and all newsdealers 





Sears, 
Roebuck 
and (es 


every 


neat, 


A} Greatest 
Triumph 


writer Catalog 
No.70S 92, with 


VISIBLE 
Typewriter cise 
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WE TEACH Retail Advertising, Window 
Trimming, Show Card Writing, Salesmanship 

to quaint y “ truc 

‘i wk, entitled 


ton, we will mail you free our new 


TEN DIsi "Ls AY MANAGERS TELL 








With this free book we will also include our complete list of 
, bundred fifty business books, especially suitable for 

© retail seore’s library A postal request will bring both. 
Feoromst Trasming School 231.243 W. 39th St., New York City 


— 














HE Harris | 
is stand- 
ard in size 

and shape; 
feature 
that makes for 
rapid, 
efficient work. 


has 


Trial costs you 
nothing if 
doesn’t 
satisfy you in 
every way. 


the 


Write for Type- 


cash and time 
— ment offers. 








| States, such papers must be passed upon 
by the purchaser's attorney, who must} 
make a written statement to the effect 





er total 


j} ness men have 


that the lease or mortgage as executed is 


prepared according to the legal form ex 


in which the purchaser 


of the 


acted in the State 
of the 


resides 


truck and the signer 


He must also certify that 


papers have been properly recorded in 
order fully to protect the manufacturer | 
in the case of default on the 


intending purchaser 


In order to make such an instalment 


more Clear, let us consider the 
case of a light 
ligure—S$l1,: 


system the 


truck selling at an arbi 


trary +O say, to make the cal 


culations “come out even.” One fourth in 


and one third in others, is 


some instances, 
to be paid in cash Assuming one third 
of the total to be required at the time of 


purchase, the cash due is $450, and the re 


maining S000 is to be paid in the form 
of ten or twelve monthly notes, with in 
terest at 6 per cent 

In addition to the G6 per cent interest 


charged on the notes covering the un 
paid balance on the truck, some Concerns 
purposely charge on the basis of a great 

than that for which the truck 


could be purchased for cash. That is, for 


example, 6 per cent will be deducted 
from the list price that forms the instal 
ment plan charge, if the truck is to be 
purchased for cash, and the buyer there 


fore saves, not only the interest on his 


notes, but also an additional G per cent 
on his investment. 
The fact that hard-headed 


advantage of 


many busi 
taken 


offers on the 


these 


instalment part of some of 


the motor truck manufacturers is evidence 


of the soundness of the business policies 


involved. The motor truck business is 
| still in its infaney, and it is but natural 
that such inducements should be made to 





fect one 


lof dual 





prospective buyers as are offered to pul 


have been before 


greater length of 


chasers of articles that 


the public for a much 


time. If the motor truck is indispensable, 
as it is surely proving itself to be, it 
should be made available for every small 
merchant and truckman who now uses 
but one or two horses and wagons, as well 
as for the large department store employ 


ing a fleet of a hundred commercial ve 


hicles in its delivery system 
Motor Truck Notes and Queries 
P. B. J. “Why are 


twin, trucks? 


the dual, or 
Would 
large tire on 


writes: 
tires used on large 


it not be cheaper to use one 


each rear wheel?” 


The weight carried by each inch of 


tire width should not exceed a certain 
amount. Therefore, when a heavy truck 
is loaded with several tons, the required 


width of tire becomes so great as to make a 


single tire exceedingly unwieldy. Further 


the cost of production of such a tire 
greater than that 


width It is also 


more, 
would be of two of one 
half the 
one of the 
that 
and in this event, 


that 


possible 


dual tires would wear more 


its companion on the same 


only the 


rapidly 
wheel, imper 


need be replaced. Another im 
portant consideration in favor of the use 
tires on large trucks is the bet 


ter facilities afforded for attaching the 


two separate tires to the rims of the 
wheel. 

H. J. W. writes: “I understand that 
ten or twelve miles an hour is the speed 


limit recommended by tire and truck man 


ufacturers for vehicles of three-ton capac 


ity. I have heard the term ‘high-speed 
trucks’ used, however, and would like to 
know what is the speed and capacity of 
such, and what is their tire equipment.” 


of the 
trucks, for 


really 
nature of than 
their total load seldom exceeds three quar 
vehicle of 


A. Such vehicles are more 


delivery cars 
commercial 
at twenty 


ters of a ton. A 


this type may be run miles an 


hour, or more, while many have speed 


capabilities of thirty and thirty-five. In 


the latter instance, pneumatic tires should 


as a rule be used, for their greater resili 
enables such speeds to be obtained 
seriously affecting the 
transmission, and other mechanical parts. 
Solid tires can be used on light trucks 


that do not exceed a speed of twenty 


ency 


without motor, 


such | 





hotes | | 


{ 
part of “= | 
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Where were you 
when the Chicago 
fire occurred ? 


Do you remember that 
great fire? 


They said old Mrs. Leary’s 
cow kicked the lamp over. 


If results go for anything, 
that was the record kick for 
alltime. For when that little 
blaze was stopped $290, 000,- 
000 worth of property had 
been wiped out. 


Let’s see, that was in 1871! 
The same year that Rich- 
mond Straight Cuts made 
their first appearance—and 
gained the reputation of 
being the best of all Virginia 
Cigarettes. 


Many people have forgot- 
ten the Chicago fire. And 
that proves that we have a 
better memory for pleasures 
than for misfortunes. 


Richmond Straight Cuts seem 
destined to go on forever. They 
have a quality men do not for- 
get. They are still proclaimed 
the best of all Virginia Cigar- 


ettes. 


Besides the regular package of 
20, these cigarettes are alse 
packed in attractive tin bores, 
convenient for den, office or 
traveling, 100 for T5e 
These larger packages will be 
sent prepaid on receipt of price, 
f wour dealer cannot supply 
them 


50 for 4s0e ; 








|| Friends for: 20 ital 


orty-two years 
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SPARK COILS 


AND THEIR CONSTRUCTION 








160 dupe, Go the making of a 1}¢-inch spark coil 
and com 

1514 tells you on tomakea coil for gas-engine ignition. 

1522 explains fully the construction of a J ag -spark 
cothand Pon Bad for gas-engine ig: 

1124 describes the construction of a 6- ‘ach aah coil. 

1087 gives a full account of the making of an 
current coil giving a 5-inch spark. 

1527 describes a 4-inch spark coil +” condenser, 

1402 gives data for the ronan of coils of a 
definite length of spark. 


T his set of seven papers will be supplied for 70c. 
Any single copy will be mailed for 10c. 


Munn & Co., Inc., Publishers, 361 Broadway, N.Y. City 
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miles an hour, but as a rule, pneumatics 


If are the more popular equipment. A seem 
ee ingly satisfactory compromise has been 


reached by at least one maker of a light 


A truck, who employs solid tires at the rear 
ou gree wheels, where the wear caused by the 


tractive effort is greater, and pneumaties 








in front, where the weight distribution is 


My friends tell me 
this is the most delight- 
ful smoke they know. 


less, and where the motor may be partially 
insulated from many of the excessive 
shocks of high-speed travel. 





One says I have never before 

found cigars mild enough, yet ‘ 

with the dainty flavor these M. A. L. writes: “One of the cylinders 
have Another says Just to of the motor in my three-ton truck has 
my taste."’ Another, “If future Z : ys: 
orders are as good as the suddenly lost its compression-retaining 


samples, I shall be perfectly ability, and, therefore, does not deliver its 
satisfied 

This is my private Havana, 
selected after years of search 
for a perfect Havana leaf. The 


full share of the power. The garage man 





tells me that the rings have probably 








tobacco is secured for me by worked around so that the opening of each wy ‘ ; ra we 
an expert m — from @ is opposite that of its neighbor. Please So —— es ede PR ST ‘ 

jwuntain \ evi le Tamot aoe” 
Vuelta Abajo district. Then. itt tell me how this may be accounted for and Bes S the wet or grease of the slippery pavement that Seelsee 
io mage op and bended eatery how a repetition may be prevented.” the strong, -elastic-Vacuum_—Cups -and~ forms_the never 
n ) ate monogram lve : 2 

never experi need so sweet, A. We assume that there are three slipping suction grip 

so mild a flavor int ive is = Pi “ ‘ ° . . 

ot a ig? ge rings on the piston in question, When On the slippery slant to the curb—in a hundred close situations 

‘i Bee if they please you, too. the motor is assembled, the opening of where a skid means collision—there’s positive safety in 

sige eres lle ohh bg each ring should be opposite the “back” 

prefer a _ delicately flavored of the one adjacent to it. That is, if the PE NN SY _LVANIA 

cigar. with a rare, mild aroma, . - ‘ - . . 

you'll be captivated by this. I first ring is set with its opening toward 

yo ge te pai 3 S skal the front of the motor, the second should e 

$5 per hundred—$2.60 for 50 be placed so that its opening faces the 

all charges prepaid I now ‘ i » ° 

buy this superlative tobacco rear of the motor; the third ring, in turn, 

in quantities that permit my will then face forward. The rings should VACUI M Cl | RES 

making this low price. But even 

so, the number I can supply be held in these relative positions by 

has its limits. Write me today. 


notches in the edge of their open ends that | Guaranteed not to skid on wet or greasy pavements, else re- 
fit into pins set into the proper places in turnable at full purchase price after reasonable trial period. 


The same massive cups that hold the slippery surface and 


Five Cigars Free 


If you will send me 10 cents— 
towards forwarding expenses— 


the ring grooves of the piston. Insamuch 





hoes ios wih” or eee lapelagag nage igi ages ating Sag. thrust deep to good traction on soft roads, also give the 
yourself. rhe price r $5 per are in a line with each other, it is only | greatest extra wear of any tread. 4,500 actual miles guaran- 
cama.” te waar teneee arpa or a middle re mtn teed, with average service always nearer twice that distance. 
lea: tati r positio out of place half a turn, or 180 degrees, : 

your business card, and write now ae ae ming iy yp oo yy And a8 — the absolutely fret the Spenteet 
ae Sane Cees. eset Enger ae ire tegemys * iin -a: tire saver known—does away with the only disadvantage o 


J. ROGERS WARNER gas in the cylinder will be furnished. To 


814 Leckwood Building, Buffalo, N. Y. 


traveling oiled roads. 
“ride” in sedi ges tak tianlian For complete safety and maximum service 
— Se SB SP aE equip with V.C. Tires dealers everywhere 


faulty installation, several instances of e 
cematiaa: biaesticanen _| Pennsylvania Rubber Co., Jeannette, Pa. 


this have been known to occur. The rem- | 


be sure, it is seldom that the ring can 














edy lies in reinstalling the ring in its New York Boston Los Angeles Minneapolis 
proper position, or in the use of a type of Chicago Pittsburgh Detroit Omaha : 

; : , : Cleveland San Francisco St. Paul Kansas City, Mo. 
ring that has no free opening for the es Seattle Dallas Atlanta 





cape of the compressed gas. This latter 





An Independent Company with an independent selling policy 





|}type is really two rings in one. These | 
} 





Electric Engine Starters and Electric : ; 
Lighting Equipment for Motor Cars jare mounted concentrically, with the a 


Electric Engine Starters and Electric | * : P 
Lighting Equipment for Motor Boats bees edge of one overlapping that of 


Apelco Storage Batteries | 4 3 ‘ > ide ; i 
Apelco House Lighting Plants | pends: tee pcbaoretbes eb sn p> Sy Do ou know what 
Apelco Headlights pierce fog and dust as j : ‘fac Each of 


|} side present a smooth surface. 
well as darkness I . 


THE APPLE ELECTRIC COMPANY = ||‘ 


}ing, but as this rests firmly against either 


Scape te Mee Gavel doo toe the inside or outside surface of its com this emblem stands 


62 CANAL STREET DAYTON, OHIO panion ring, the device is elastic and flex 


= — ible without affording a single break in 
THE EDISO Concrete | the contour of the ring as a whole. for ? 
| 7 

House P. W. Hi. writes: “My truck is equipped 


| with single, four-inch solid tires. As the 


two rings has its own notched open 











How it is constructed, how much it will cost, is it prac- || 
tical from an architectural and engineering standpoint? || frame and motor seem to be easily capable 


These and other important questions relating to the struc- of carrying nearly double the rated load, 








t 3 ear § 
ure are discussed in a good, thorough, illustrated article land as I understand that overload injures 
published in Scientific American Supplement 1685. Price || 


10 cents by mail. Order from your newsdealer or from || the tires more than any other part of the 


MUNN & CO., Inc. Publishers, 361 Broadway, N. Y. 





truck, could I increase the carrying capac 
| ity of the truck one hundred per cent by 
| replacing my rear wheels with those hav- 


i’ means bigger, better, cleaner business. It is the inspir- 
ing insignia of 140 clubs, with a membership of over 10,000 
earnest men. Learn what the Associated Advertising Clubs of 








ing dual rims on which twin four-inch 


F S | Ch tires would be used?” 

or a e eap A. While it is true, as you say, that the 
s tires are the principal sufferers from over 
Eight 300 ton Boomer & | loading, nevertheless, the motor and trans 
mission may be harmed by such a practice, 


J 
= 
America are doing for honesty in business; for more system- 
atic, scientific and successful methods of distribution, advertising 
: and salesmanship. Attend the Tenth Annual Convention of 
| 


the A. A. c. of A. 


TORONTO 
JUNE 21-25, 1914 


Boschert Hydraulic Presses, Me | : 
>) . ; . >: : 1 jand we would strongly urge you to Keep 
<0 inc h Ram, 52 INn¢ h I lat- the average loads of your truck well with 


form, with Iron Trucks. in the limits set by the manufacturer. 
Furthermore, it is not considered that two 
Write for particulars | tires of a given size will carry double the 


}load for which a single tire of the same Interesting Program Edward Mott Woolley 


Penn Reduction Co. ie 
Philadelphia Pennsylvania | Size 
linch tire can support a thousand-pound 


is suited. For example, if a four The program for this great convention is the famous writer on business topics, has 








comprehensive and diversified, covering made a study of the A. A. C. of A. ond 
every phase of modern merchandising. 
The sessions will be addressed by able, 


successful men; open meetings, devoted to 








load without difficulty, it is assumed by 
. , 7 — agit oth : ts their work, as well as of the plans for the 
conservative manufacturers that four-inch C He h bodied 
dual tires will carry fifteen hundred Toronto Convention. . ea —— 
the result in a little book, “The Story of 


Toronto”. This book paints a graphic. 


inspiring picture of what this great move~ 


pounds with the same margin of wear. a wide range of special topics, will give 


This allowance is made to provide for the everybody a chance to ask questions and 







times when one or the other of the dual 
tires will carry the entire ioad of that 
wheel, as, for instance, when the truck 


hear his own problems discussed by the 
osene 
Every lamp is a complete 
self-contained miniature 
light works. 
Clean~ bright — odorless 
portable. Made 
styic fo 
Fully guaranteed. Catalog 
Ageuts wanted 


‘THE BEST LIGHT CO. 


87 East Sth Street 
Oo 


men who have met and solved them. ment signifies. 






It will be sent free to all business men asking for it on their business stationery 


passes over a stone or a rut that comes 
together with detailed facts as to the conveation program aad rates for accommodations 






in contact only with one of the dual tires. 












Address 





The Crozet Islands, in the southern CONVENTION BUREAU 


Indian Ocean, have been annexed by 
’ . . ee . 

France. They are uninhabited and are Associated Advertising Clubs of America 

rarely visited, though they lie near the 

mato Poly technic Institute route between Cape Town and Melbourne. Toronto, Canada 

“ KE HAUTE, INDIANA. A college of Engineering; ‘ : 

iectunal Mechanical, Electrical, C ‘cape, wal - Re The “Gauss” Antarctic expedition paid a 


r n all departments, ex es low 3ist oar isj » jal si ¢ 
logue address C, L, MEES President. 8" | Visit to the islands in 1901, 


Canton,0. 
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New Publications 
of 


Harper & Brothers 


Harper’s Gasoline 
Engine Book 


By Acpneus Hyatt VERRILL 


This new addition to Harper’s 


*Tell-Me-How eries will serve 
as a simple and practical guide 
for all those who own, use, or 


operate gas ana gasoline motors 


While intended for boys, it will 
prove ol equal value to older 
readers, as it is more exhaustive 


Hook on 


tblished 


, 
than any 


hitherto pt 


the subject 
with the 
technical 
dia- 


ex- 
ception of strictly 
Clear ind 


works simple 


grams and illustrations enhance 
the ie < he book 
Illustrate $7.00 net. 





Harper’s Book for 


Young Gardeners 


How to Make the Best Use of 
a Little Land 


By Acpueus Hyatt VERRILI 


[his book has been prepared 
to show how much profit and 
pleasure may be obtained from 


simple gardens, and how to plan, 
irrange, and care for them prop 
Mere theories and elabor 

ate methods have been 
practicability being the 
of the volume It tells 
hest ad upted to certain plants 
remunerative 

gardens may made 

gardening, experimental 


erly 
avoided, 
purpose 
what soils 
are 
how 


show 


ind 
kitchen be 
school 
dening, ornamental gardening 
all explained, and the author 
vhat can be accomplished 
outlay city back 
lot 


gat 
are 
shows 
ata 


small ma 


Whe iP os 
Fully ilustrated. 


$7.50 net. 


Planning and 
Furnishing the Home 


By Mary J. QUINN, 
Instructor Design, School of 
House Science and Art, 


Pratt 


Institute 


in 


rhe place which you live, 
hou apartment or room, 1s 
treated in a practical way 

Miss Quinn goes into the ques 
tion of good furnishing at a cost 


which is possible and practical 


for the average homemaker 
This boek is intended for the 
everyday homemaker who wants 
her home to be beautiful, but 
does not know how to go to work 


to bring about the result. 


romo. $1.00 net. 





















































ia garment having sle« 


sions whi 


SCIENTIFIC AMERICAN 


| RECENTLY PATENTED INVENTIONS 


th olumr ire op t i patentee it 
notices are inserted by special arrangement | 
|} with the inventors rerms on application to the 


Advertising Department of the ScieNnTiFic 


AMERICAN 


to Apparel, 
BUCKLE FASTENER 


Pertaining 


ADJUSTABLE SHOR 





CC, M. BonnaM, 2134 Seventh Ave Manhat 
tan, N. Y., N. ¥ rhis invention relates to shoe 
buckles or ornaments adapted to be used par 
ticularly in connection with pump ilthough 
it is not limited exclusively to thi ipplication 
and the invention has to do more especially 
with fastening or attaching devices for buckles 
or other ornaments 

STORM SLEEVE H. Hertz, 115 E. 96th 
St New York, N. ¥Y This invention provides 


ves for coat 


adapted par 


| ticularly for chauffeurs or other drivers, and 
| Boving the appearance ordinary sleeves pro 
vided with outer cuffs, but in another adapta 
| tion providing effective hand coverings, keep 
ling out wind, snow, or rain, the rrangement 
being such in the latter adaptation a to com 
pletely exclude the elements 


Of General tnterest, 
COMBINED CHAIR AND BASKET.—B. H 


GotpstTers, care of J. Cohnen & Bros 223 
Cherry St., N. Y., N. ¥ rhis invention relates 
ito improvements in combined hairs and 
baskets, and has for an object the provision 
of an improved structure which w afford 
seat for an operator and a suitable nvenient 
receptacle for the operator's work 

MONOCLE AND THE LIK® H. T. Lovet 
65 Uatton Garden London } ( England 





This invention relates to monocles, magnifying 


lenses and the like, which are usually held in 
position by contraction of the muscles in the 
neighborhood of the eyes, the object of the 
inventor being to devise such improvements as 
will enable the articles to held in position 
while at the same time conducing to the com 
fort of the wearer without impairing the effi 
clency of the device, or rendering it unsightly 


STILL.—C. L. Turner, 180 Madison Ave 


Tompkinsville, N. Y rhis invention provides 
a still wherein fractional and continuous dis 
tillation may be performed provides still 
for the production of fractional distillation of 
hydro-carbon oils or other volatile liquids; pro 
vides means for conserving the heat employed 
jin the distillations and provides means for 


increasing the output of stills adapted for prac 


tical distillation 
Hardware an ols. | 

KEY RING LOCK D. C. EN Ear, Hotel 
Colorado, 1634 Larimier St., Denver, Colo. The 
| purpose here is to provide a lock which is in 
the nature of a puzzle that may be readily 
operated by one who understands the constru 
tion and purpose of the lock, but which is ex 
ceedingly difficult to open by one who do not 
anderstand the operation 

VALVE GRINDING TOOL H. R. Parsons 
Sharpsville Pa The invention pertains to 





valve grinding tools utilized to grind in valves 
on automobile motors and other mechanisms 
where valves are used, the object being to pro 
| vide a tool having means to engage a valve 
and also provided with mean whereby the 
operator may readily and conveniently press 
downwardly upon the same and rotate it at 
the same time, utilizing both hands in part 
performance of each operation 

DEVICE FOR OPENING ELLIPTICAL 
SPRINGS. — N SOWDEN Guantanamo, 
Cuba rhis invention relates to a device to be 
applied to ‘aminated or leaf springs, vuch as 
elliptical or semi-elliptical springs; and more 
particularly refers to that form of device for 
the indicated purpose, in which opposed wedge 
members have relative movement toward and 
from each other, to be entered between the 
leaves of the spring and withdrawn therefrom 

Heating and Lighting. 

SAFETY VALVE H. Sreinserc, Hunting 
don, Pa. This inventor provides a safety valve 
for attachment to a hot water boiler, especially 
those connected with stoves and ranges, which 
will serve the purpose of permitting the escape 
of excessive steam pressure when the water 
| reaches a boiling point, thus obviating explo 


h commonly occur 


Household Utilities, 


FOLDABLE GAS STOVE R. S. Way, 415 
No. Grand, Los Angeles, Cal This stove is 
adapted to be folded into a casing set in a 
recess In a wall, to take up little room and 
not detract from the appearance of the apart 
ment, to allow of easily unfolding the stove 
for use, and to automatically shut off the gas 
supply when folding it into the casing or to 
turn on the gas supply when moving the stove 


into extended 


SANITARY 


position 


GARBAGE RECEPTACLE 8. 


I. SEGALL, 2018 S3rd St., Brooklyn, N. Y. This 
invention has reference to storage receptacles 
designed to store garbage, trash and the like 
and has for an object to provide an improved 
tructure which will automatically close itself 
after each time the same is opened 

CURTAIN CLASP W. H. Watuiin, Box 5 
R. F. Db. No. 2, Stromsburg, Neb This im 
provement relates to devices for clasping a 
curtain on a curtain pole to prevent the cur 


tain from bunching and to maintain it properly 


draped It provide a clasp having 


} 


effective | 


engagement with a curtain, and one 


a great variety of ornamenial effects 


gripping 


capable of 


“Nachines and Mechanical Devices. 

APPARATUS FOR TAKING OR REPRO 
DUCING ANIMATED PICTURES.—L H. 
Huet, 114 Rue du Paris, France. The 
present invention its object a special 
numerous disadvan 


Temple 
has for 
obviating 
its 
puts kinematography 
and enables photograph 
several animated 
go in a dark 
another 


} operating device 


By re combination, 
within 


amateurs 


tages ‘ason of special 
this 
of the 
to take 


without 


device reach 
publi 
suc 


scenes 


cessively 
being compelled to rvom 


for substituting a plate for one in 
the 
TANK SIPHON P 


Leonia, N. J 


photographic apparatus 


tALZE, 200 Christie St., 


This invention relates to water 


distribution, and has particular reference to 
siphons for periodically delivering fluids, espe 
clally water, from tanks Among the objects 
is to provide a siphon adapted especially for 
flush tanks, the nature of the siphon being such 
that it is valveless and hence precludes any 
possibility of leakage 

PROJECTING APPARATUS FOR MOVING 
PICTURE MACHINES.—G. E. Riptey and 
W. N. Grapson, Fayetteville, Ark., and R. E 
ruomepson, Heber, Ark Address the second 
are of University of Arkansas, Fayetteville, 
\rk. The invention is an improvement in pro 

ting apparatus for moving picture machines 
and has in view a reflecting mechanism to 
cause the image of one picture to dissolve into 
the next without employing a tinted or soften 
ing light, or otherwise lessening the brilliancy 
of the screen during the picture change. 

MACHINE FOR CUTTING BREAD.—E. 
Scumipr, Geb. Walter, Berlin-Tegel, Germany 


rhis invention relates to a machine for cutting | 
bread It is provided with a knife adapted to | 
erate like a lever, the loaf of bread to be 
it being placed on a grid consisting of rods 
whi when the machine is in use, are at right 
ingles to the knife The ends of the rods are 
secured to standards, to one of which the knife 


is pivoted 


Rallways and Their Accessories. 

CAR FENDER.—J. P. Geracury, 50 Hamil 
ton Place, Je City, and G. W. Naywor, Jer 
ey City, N. J. The ntion provides a fender 
ore especially for 
normally 
the 
ete., to 
ove in inclined 
other object falling 
struck by the 
the frame 
position 
onto the 
object 
prey 
the 


rsey 
Inv. 
use on surface and 
hold the apron 
track to clear switches, 
the apron frame 
position on a person or 
the track, 
to immediately 
swing back into 
person or object passes 
thus preventing 
run injured 
foot under 


cars 
irranged to 
above 


distance pay 


ing stones, cause 
an 
being 


onto and 


gate, and cause 
to 
as the 


frame, 


apron norma 
as soon 
apron person 
over by 


from 


from being or 


hand or 


or 
nting a passing 


apron frame 
Pertaining to Vehicles, 


SIGNALING APPARATUS.—E. D. Lopez, 


New Orleans, La., care of Elite Letter Co., 41 
W. SSrd St.. New York, N. Y. This device is 
or use on automobiles and other moving ve 
hicles, and the object of the invention is to 
enable the driver to give notice to the car be 
hind whenever he intends to stop or turn, with 
out necessitating the removal of the driver's 
hands from the brakes or steering gear when 
the operation of stopping or turning is to be 


effected 

ACTUATING 
HOLDERS,—Cc, 
This invention relates to lamp holders for auto 
and other vehicles 
turning tke holder in 
the vehicle is turned 
actuating means. It 
particularly to lamp holders 
appurtenances of the character 
the application filed by Mr. 
728,976. 


LAMP 
Cuba 


MEANS FOR SWIVEL 
N. SOWDEN, Guantanamo, 
iobiles, locomotives, 
for automatically 
direction in which 
manually controlled 


means 
the 
and 
refers more and 
their 
the subject of 
den, Serial No 

AUTOMOBILE FENDER.—J. B. 
| Biddle Ave., Ford City, Mich. By 
this device a person who happens to be in front 


forming 
Sow 
Foret, 655 
means of 


of an automobile may be prevented from suf 
fering injury by the vehicle. The fender has 
a grab rail, which may be seized and which 
tends to cause the lifting of the outer portion 
of the fender, thereby removing the person's 
clothing from the ground and preventing it be 
ing caught between the fender and the ground 
Note.—Copies of any of these patents will 


be furnished by the SCIENTIFIC AMERICAN for 
Please state the name of the 


j} ten cents each, 
of the invention, and date of 


patentee, title 
this paper. 





to call attention to the fact that 
in a position to render competent ser 
branch of patent or trade-mark 


We wish 
we are 


vices in every 


work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


applications, irrespective of the complex nature 

}of the subject matter involved, or of the spe 
technical, or scientific knowledge re 
quired therefor. 

We associates throughout the 
world, who assist in the prosecution of patent 
trade-mark applications filed in all coun- 
tries foreign to the United States. 

MuNN & Co., 
Patent Solicitors, 
361 Broadway, 
New York, N. ¥Y. 


cialized, 
also 


have 


| Branch Office : 
F Street, N. W., 
Washington, D. 





having ! 


frame a] 


to | 


| 
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Foot and Power 


“STAR” Screw Cutting 
scores LATHES 
For F ine, Accurate W ork 


Send for Catalogue B 


SENECA FALLS MFG. CO. 
695 Water Street 
Seneca Falls. N. Y., U S. A. 


No Lathe so perfectly 
answers the demands 









Let us ‘send our lat- 
est illustrated cata- 


of the General Re- ios. <. SEBAS- 
pair Shop as the LATHES *: m * Rashes 
* SEBASTIAN.’ A _ will do, 


THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 


BARNES’ Foot Power 
MACHINERY 


allow lower bids on jobs and give 
greater proht on the work. Machines 
sent on trial if desired. Catalog free. 
W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Illinois 










Established 1872 





Strong Patent 
Diamond Holder 


The up-to-the-minute Holder—with six 
ia , 

points and a — shock absorber.’’ Worth 

knowing about. Send for circular. 


MONTGOMERY & CO., Tool Mongers 
105-107 Fulton Street New York City 


WATERMAN wotor 


MOTOR 
214 to 3 H.P. 


Makes any Boat a Motor Boat 
Weight 59 Ibs. The original outboard motor 
9th year 25,000 in use. Guar- 
anteed for life. Fits any shaped 
» stern. Drives rowboat 8 miles 
an hour on quart of gasoline. 


BUY DIRECT FROM FACTORY 
Freight Paid. Save Agent's Profit 
Insist upon getting these essen- 
a c arbureter, not * mixing 

aly } Piston Rings; Remov- 
able Phosphor Bronze Bearings; 


Bronze Skeg; 1044 x16” Propel- 
ler; Rudder; Noiseless, Under- 
water Exhaust; Spun Copper 


Water Jacket, highly polished. 
m SEP Postal brings Free Engine Book. 
WATERMAN MARINE MOTOR CO., 461 Mt. Elliott Ave., , Detroit, Mich. 


‘Rectan “RED DEVIL” Plier. Gossentendl like all otber 
“RED DEVIL” Tools. It’s 


He. 400 6 1-2” drop forged steel 











There are 9 separate tools in 
it It's & handy tool to have 
any place—the 


‘are man has it or 
will get it if you insist 






Get Red Devil Brand No 


name and Sée and one only sample pair will be sent you postpaid 


SMITH & HEMENWAY CO., 150 Chambers St., New York City 


LUBRICATE Sze 


TTY ANYTHING “5% 


=e) CH BESLYACO tte 
THE SPEEDY STITCHER 


Sews Leather Like a Machine 
PRICE 
$1.00 


Send for terms to Age 


AUTOMATIC AWL C0., 









56 Hermon St., Worcester, Mass. 


ROTARY PUMPS AND ENGINES 
Their Origin and Development 


An important series of papers giving a » Meraiedl resume of 
the rotary pump and engine from 1588 illustrated with 
clear drawings showing & construction + various forms of 
pumps and engines, 38 i Ilustrations. Contained in Su 
ments 1109, 1110, 1111. Price 10 cents each. For sal 
Munn & Co., Inc., and all newsdealer: 


MODELS# CASO MODEL ORK 


i> 


by 








Magical Apparatus 


Grand Book Catalog. Over 700 engrav- 
ings 25c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


THE SCHWERDTLE STAMP CO. 
Qs STEEL STAMPS LETTERS & FIGURES. 
$i BRIDGEPORT CONN. 

Speciacties of all kinds, 


INVENTORS sr:2:t:me5 otaitkinds 


ment; lowest prices. Send perfect sample 
for low estimate and best expert aavies 

THE EAGLE MFG. co., +» Dept. A, Cincinnati, Oo 
RUBB Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


Corliss Engines, Brewers’ 
and Bottlers’ Machinery. 
The VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to elevators. Adop- 

ted by principal storehouses in New York and Boston 

Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R. L., U.S. A. 

















We manufacture M erat 



































Soldering and Brazing 


for nearly all metals, including such difficult ones as cast 
iron and aluminium, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement. We 
quote a few of the more important articles, as follows: 








Scientific American Supplement No. 1673— OR 80 cents—the price 
Full Instructions for Mending or Welding Cast Fr the eight numbers, post- 
Iron, gives both brazing solders and ffuxes paid, the purchaser of these 
necessary. Supplements has a complete 


treatise on the subject of Sol- 
dering and Brazing, containing 


Scientific American Supplement No. 1713— 
formulas of the greatest value. 


Brazing Cast Iron and Other Metals, gives 
detailed instructions for the whole operation, and 
formulas. 


Scientific American Supplement No. 1644-— 
Soldering and Soldering Processes, gives broad 
general information, and contains in particular a 
method for pulverizing solders and alloys of great 


use. 


Scientific American Supplement No. 1667— 
Some Soldering Appliances, describes the blow- 
pipe and the furnace in their various forms. 


Scientific American Supplement No. 1481— 
Soldering of Metals and Preparation of Solders 
gives many formulas for soft and hard solders and 


fluxes. FACH number of the Scientific 

American or the Supplement 
costs 10 cents. A set of papers 
containing all the articles here men- 
tioned will be mailed for 80 cents. 
Send tor a copy of the 1910 Supple- 
ment Catalogue, free to any address. 
Order from your newsdealer or the 
publishers. 


Scientific American Supplement Nos. 1610, 
1622, 1628 contain a series of three articles on 
Solders, covering the entire range of solders for 
all metals No. 1628 contains formulas and 
instructions for soldering aluminium. 








MUNN & CO., Inc., 36! Broadway, New York City 
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there is no doubt— 





the factory. 


otherwise suffer. 


Know Detroit 
Springs by These 
“Lubricating 
Cups” 


ing, ‘ ‘self-lubricating cups’’ on a motor 
car spring, you know the manufacturer put 


the most money possible into the springs of his 
car —that he thought enough of the comfort and 
safety of his patrons to supply the springs about which 


RESILIENT 


a G 
SELF_LUBRICAT™ 


—which are guaranteed for /wo years. 


This is twice as long as ordinary springs are 
guaranteed and covers every contingency. If a 
Detroit Spring settles, cracks or breaks in that time 
from any cause whatever, you get another spring from 


This unconditional guarantee is possible because 
of the fine special formula steel of which they are 
made—the accurate hardening and tempering—the 
perfect fitting, and the extremé@ tests of endurance 
which prove their quality beyond doubt. 


Specify Detroit Springs 


and enjoy extra comfort, extra security, and save 
your car from much of the wear-and-tear it would 


**From the Ore to the Motor Car.”” 


Detroit Steel Products Co. 
2256 E. Grand Blvd., Detroit, Mich. 
















Write for interesting story, 











The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the Twenty-Eighth Edition of 
* The Scientific American Cyclopedia of Receipts, Notes and Qyeries® 


Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American 
HIS is practically a mew book and has called for 


the work of a corps of specialists for more than 
two years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
Soe find any formula desired. 
















2CIENTIF Cc 
AMERICAN 
YYCLOPEDIA 


Fore’ 
ORMULAS 
HOPKINS 


“As Indispensable as a Dictionary and More Useful” 





Following is a List of the Chapters: 
A Accidents and Emergencies. XV. Insecticides, Extermination of Vermin 
Il. Agriculture. XVI. Lapidary Art, Bone, Ivory, etc. 
ll. Alloys and Amalgams. XVIL Leather. 
IV. Art and Artists’ Materials. XVIII. Lubricants. 
V. Beverages; Non-Alcoholic and XIX. Paints, Varnishes, etc. 


F Alcoholic. XX. Photography. 
VI. Cleansing, Bleaching, Renovating and | XXI. Preserving, Canning, Pickling, etc. 
Protecting. | XXXII. Rubber, Gutta-Percha and Celluloid 


XXIII. Soaps and Candles. 


VII. Cements, Glues, Pastes and Mucilages. 
XXIV. Soldering. 


VIII. Coloring of Metals, Bronzing, etc. 


IX. Dyeing. XXV. Toilet P: rations, including Per- 
X. = a and Coating of cla _e 

; etals. XXVI. Waterproofing and Fireproofing. 
XI. Glass. XXVIIL. Writing Material, 


XII. Heat Treatment of Metals. 





‘ Appendix : Miscellaneous Formulas; 
XIIl. Household Formulas. Chemical Manipulation; Weights 
XIV. Ice Cream and Confectionery. and Measures; | 


SEND FOR DETAILED ILLUSTRATED PROSPECTUS 


Octavo (6*5x8°{ inches), 1,077 Pages, 200 Illustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & CO., inc. Publishers, 361 Broadway, New York City 








Wood Distillation 


For 


Manufacturing 


ALCOHOL 
and other 
Products of the 


Process 


Profits from re- 
q fuse wood and 
sawdust are in 
reach of any one 
who will locate 
near a sawmill. 
The Scientific 
American Sup- 
plement filescon- 
tain a series of 
valuable articles 
on this topic 
which are con- 
tained in the fol- 
lowingnumbers: 


EACH number of the Supple- 
ment costs 10 cents. A set 
of papers containing all the arti- 
cles above mentioned will be 
mailed for $1.70. Order from 
your newsdealer or from us. 


MUNN & CO., Inc. 
Publishers 

361 Broadway 

New York, N.Y. 








No. 1610—A General Review of the Subject of 
utilizing wood wastes, and the uses to which the wastes 
may be put. 


No. 1684—The “steam” and “‘ destructive" distillation 
processes, and names the numerous products ob- 
tainable from the complete operation. 


No. 1661—Distillation of soft wood, and gives the 
proportions and quantities of each product obtainable, and 
the vanous processes used. 


Nos. 1723 and 1724—The general subject of the utili- 
zation of wood wastes, giving ail the products 
by a clear and valuable diagram 2 bow ds their relations 
to each other, and many illustrations of apparatus. 


No. 1592—The manufacture of wood alcoho! by 
a German process which first converts sawdust and scraps 
to glucose and then to alcohol, leaving the residue of the 
wood with 75 per cent of its heating value, and in condi- 
tion to briquette without a bi y 


No. 1789-—Prof. Ruttau's article on the manufacture 
of wood alcohol, a very comprehensive discussion 


No. 1643—Dry distillation of Beech and other 
ardwoods comparing F.uropean and American meth- 
ods, and giving the quantities of products obtained. 


No. 1335 —— Charcoal manufacture in Germany, 
with complete recovery of by-products, their descrip- 
tion and uses. 


No. 1472—"“Distillation of Pine Products” refers 
especially to turpentine manufacture, but covers the by - 
products as well, and gives information of the probtable 
nature of the business. 


No. 1151—Refers to acetic acid, woodepirit and acetone 
from distillation of wood, and gives a good description of 
the necessary a atus, and particularly of the points 
to be observed in operating the plant. 


No. 1736——Production of Alcohol from Celiulose, 
how wood and wood products may be used. 


No. 1656—Turpentine from waste wood. 


No. 1910-——The production of ethyl alcohol from waste 
products (sawdust, etc ) 


No. 1915—Experiments on the hydrolysis of sawdust, 
sugar and alcohol from wood. 


No. 1927—Recent dev ts in wood distillation ; 
milhons of cords of wood allowed to go to rot are capable 
yielding valuable products. 


No. 1953——-Chemical treatment of waste wood, recover- 
ing values from low-grade material 
































Dr. Armgaard Karl Graves 


The Kaiser Does Not Like This 


COLLIER’S 


,Collier’s, “The Kaiser Prevents a War.” 


He knows too much about the Kaiser’s business. 
He used to be a German spy, and was arrested 
‘in England. Recently he published an article in 
The 
Continental Press was thrown into a turmoil 
about it; American readers said “Surely it can’t 
be true.” But it was true. 


In “The Isolation of France” he tells fresh secrets 
of the diplomacy of Europe. It’s intensely 
interesting; it’s in next week’s (May 2nd) issue of 


Collier’s 


The National Weekly 


Can you pictureto yourself5,000,000 
books almost four times as many 
as there are in the immense Harvard 
Library? 


Peter B. Kyne is on the border of 
Mexico, so near the fighters that 
he can see “the whites of their 
eyes.” His first article in the 
May 9th issue of Collier's. 

P. F. Collier & Son have sold 


The Squeeze Play at Villa Borghese 
a baseball story by Henry Beach 
Needham~-starts May 16th. 


Coming—“Abroad At Home” 

the story of the discovery of the 
United States by Julian Street, 
humorist, and Wallace Morgan, 
artist. First installment May 23rd. 


If you can’t get Colliers at your 
news stand, clip the coupon. 


416 West 13th Street, New York 


sold cut His 


My name is 


5A. 4-35 


Please send me the current Collier’s. 
name 1s 


My news dealer was 


that many volumes of the Famous 
Five-Foot Shelf of Books (The 
Harvard Classics). 


An interesting booklet has been 
printed to tell the story of The 
Five-Foot Shelf. It tells how 
sixty-seven great educators se- 
lected out of all literature just the 
few great books you ought to know. 


It is free—merely clip the coupon. 


P. F. COLLIER & SON 
416 West 13th Street, New York 


Man 





Please send me, free, by mail the story of The Five-Foot 


Shelf of Books (The Harvard Classics ). 
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